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(54) MOBILE COMMUNICATION DEVICE HAVING TRANSMISSION/RECEPTION MULTIPLE ANTENNAS AND METHOD THEREFOR 

(57) Abstract: 



PURPOSE: A mobile communication device having 

transmission/reception multiple antennas and a method therefor are , ' , 

provided to minimize the influence of interference and noise by 1 1 

minimizing long-term and short-term information and feeding back 
minimized long-term and short-term information from an MS(Mobile 
Station) to a base station. CONSTITUTION: A base station(10) having 
at least one transmission antenna recovers long-term and short-term 
information and an SINR(Signal to Interference and Noise Ratio) from a 
received feedback signal, and spatially processes DPCH(Dedicated 
Physical CHannel) signals, using basis information generated from 
recovered long-term and short-term information and the recovered 

SINR. The base station(10) transmits a result, in which the spatially processed result and pilot signals are added, to MSs(20- 
24). Each of the MSs(20-24) having at least one reception antenna measures the first characteristic corresponding to the 
characteristic of a transmission and reception antenna classified downlink channel from the pilot signals transmitted from the 
base station(10). Each of the MSs(20-24) decides downlink power control information including long-term and short-term 
information and the SINR with reference to the first characteristic, converts decided downlink power control information into 
the feedback signal, and transmits the feedback signal to the base station(10). 
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S- *A] o>Efll4» ^ 7lAl^-a *A]*V ^1^- Aljrjl Ej ^-71 ^ ^7l Aj afa). A]Jr tfl Zj-Aj AV^yjS S.<g 

*A] OlEflu|# ^1^^^ 7171^-O.^-EjtBl Aj^ Ul-U^E A]lf^E] *A] ^ ^A] ^ 

M-t « Sfl^Rr ^1 *a^^. £f^-5}5L, Till *Aj^. h}^}^ ^-7] ^ c^7l Aj Aljr tfl ZlAj 

^-0_ til S. ^eVS^ S|-7§= AJES 7flO^ Ajji^- ^Aj^-Jl j 7|Aj^ AjjiS-g- ^ Aj-jr^ tg^S^ 7]*]^SL3, 

aJ-71 Aj^ *a«v ja-fj. ajE^sf ^ 5i*&« £Mi, «&7l Aj ^ *a*i ^7l jl^- ^jm^ 

^3L, ^ A133 jfto) Aj^ ^Al ^TV-g- UfEllfli^ 5}^- *^ilS flCf. ^5^^, B^l*i£ AlA-Efl^ ^ 
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51 lft ft Sift ^lft ftft 7flSf3j$l #^5Lo]cf. 

51 2ft 51 1*11 51^51 o]^ ^1^^ ^S]^ ft *11 Sift °lft ftft ft^ftl ft #Sft ftS^ t\ . 

£3^£ 2*11 51 A]^ ^]30 ftftH tflft ft t^ofl s^ft ft^s. ^ft #S-f^Eolcf. 

51 4ft 51 lofl iAjsJ ^iH i ^12, ... i&ft *flX ^lftftSl ft ^ 6fl °}ft ftA]^ ^.to] tl. 

51 5ft 51 3*11 51A151 ^42 ftftH iflft ft 1^*11 ^ ft ftft^lft <^ -y*H# -g^*>7l ^ft fS^l-H^q-. 

£ 6^ 51 4*11 51 A]^ ^7] ^jiL ^ftS} ft ft^=Hl SH^jr ftAl^o^ ^-ej^olcf. 

51 7ft 51 5*11 5iA]s} ^92 ft?)H tfl# ft aj-^ofl 5} ft ^o)|t ft^ft^l ^ft #JLftftEolcl. 

51 8ft 51 3*11 51 a]^ ^44 ftftH ^ft ft 1^*11 S}^ ^Ht ft^l^l ^ft #SftftS^lft. 

_5L 9^r 51 4*11 51 A]^ cj7l ^jiL ^jftS] £. .g-Tgofl *t ft^o] ^-ej^olcf. 

51 10ft 51 8*11 51 a} ^ ^132 ft^H tflft ft ft^*H S}*1 ftAl^a ^^ 7 j ^ft #SftftEo]cf. 

51 lift 51 3^1 51 Al^ ^150 ft^H tflft ft ^ofl S^ ftAl^l- 4i^ft7l Sift #SftftS^ft. 

51 12ft 51 4*11 51 A]^ SJ-t§= ^HftSl £ ^-^ofl AjAl^o^ ^-^jcolcf. 

51 13ft 51 2*11 51 a] 51 ^32 c^H rfl*l <£^ofl *}ft ft^s. ^ft^l ^ft #SftftEolcf. 

51 14ft 51 1*11 51 a]^ 71^1^-S] ^tgofl Sift sj ftAl^^ ^glJEolc]-. 

51 15ft 51 13*11 51Al5j ^1 172 ft^H cfl«l ft ft^*H S]ft -g*H# ^<5>7l <^ ^ s-^jjL^E o] cf. 

51 16ft 51 14*11 51 A^ HflojAj^ 3Jli ^AjJ^O} ^ ^-Tgofl AjAl^O^ ^cojcf. 

51 17ft ElHftft «=flAl^ o.s ftEl^flft 51ft*lft. 

51 18ft 51 15*11 51Als] ^208 ft^H tflft ft t^l S]tt -g*H« fttgft7l fl ft ft^ftftS 6 ] cf. 

51 19ft 51 18*11 51A15J aJaI^s. j= i6ofl S.X\& ^3 3.ft ft^l ^lftfts] ^ ^ofl S^ft ftft^ft <H ft 

51 20ft 51 13*11 51A|51 ^174 ft^Hl iflft ft 11^*11 ^ ^ftHlf ft^*>7l ^ *1 s s o.^e o] cf . 
51 21ft 51 20*11 51A151 ^1260 ft^Hl tflft ft ft^*11 slfl ftAl^s ft^*>7l ^1 fl ^SftftS cf . 
51 22ft 51 14*11 51Als1 ois. ^ w.oj ^ ^ ofl ^ *1 ftft^ft *J ftAHl^ ^.^colcf. 

51 23ft 51 14*11 51A15J HflolAl^ tSjBl 2l-§-ft5l ll^ofl Sl^-^Al^^ ^Sjcolc]-. 

r.| ; ;■ 7]# ^ at ; • <■-} -1 #E|]7!# 
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» a^-*>fe ^A] Aj-^| Hj-^ofl SE^E ^ajtL. 

^Hitfl °i* ^l^^^ pes ^l* f-^i Ai^^jif -a-e] 3.4-2] -s-^, «i^7i 

^ tfl^ cf^ ^#(W-CDMA: Wideband Code Division Multiple Access) *r"l^r *§-7] ^o 1 - 

Ai<y CDMA-2000(^ Ht*3)- 2H tpg> ^^r) ^ ^ tt3 S^^ul ^cf. 

3H£l» al^ilS. #**r7l sfl ojig (fading)^- ^ ^l* M *D^I ^RH ^ ^ft ^ ShS^ 

S^ft^o) ft*}. sH^I^^ <3^ilS. *Alol IrOV^Sl-Tll 51 ^ 5}^- aj-xl*l-7l ^ft ^ £.3. c^lttHEl hJ-a]^. a>-§- 
ft"), ^ft ^l^l^l "S-ll c|- 0 1tH a 1 3 (space diversity) ^ ^lM"* 0 l-§-W. 

ftft, « ^m-* a>-§-§v^ ^-§-^1-1:^ ft A J^- ^ism ^ sa^i ^^l w ^i* f-ft ^i^^ ^ 

» ^^SLS. A>-g-*Vrf. q^ tftflq-s °l-§-*M *1H^ ^*Rr ^wWe] aj-Ai^ *i^ft°l _g_^ feo]7l ^ 

Jl4f *>7l fl*D, ^ft^ *1* A]i^^ ^ fl E| S^ t ^ollAi SA1 A^ofl 71-Aj- AjzE^ OJ^ 

*l*l*r ^ W n c l^ ^ ^H11 d > ft*}. ^fl-u+^T-^, sflfl^^r =^ai Ai^q ^ dB°ll a-| <MJ jJB^^l 

#±.*]7]7] *H&°]r*. sfl^^* ^ ^§1-71 ^sflA^ o^e^ 71- a] cfo]^Aiq 7l#*l A>-§-^q. ^yt^<y CDMA 
^^1 ^1^ Mtdelay spread)* «*l-S-«fl qo] b)a|e] ^a]^ el| a.( Rake ) ^a] 7 ]s. ^bh^ eflfla. ^a) 

71 cf^ ^S-(multi-path) *r-?i«rfe ^ cfoliH^l^ 7l#^q. as^, o] qoj^Aiq a] ^aJ-o] 

^>^(Interleaving)3f- °l-§-«r-fe- aItI qoi^ a] e] (time diversity) ai^. ^Hell H. (Doppler spread) 

Ifl ^^JZt 7^ JE#Sl ^fl^y l±*S7V ^^cHlA-i 5llo|tg-a. ^§]-7l i^Sfl ^ ^ A] ^ 7^ A>-§-^q. ^^1^^ 

Hl^r * 711 °l A c)-2l °lEliq#^- A>-g-*>^ HJ-A] ft *>^m-<*fl 5]«fl AliJ^ A]^7V fffl^^^ Tj-ifl^ 

# <?rEflq# Oj^-gfl rL A]S# t^lt^ •S-^oltf. CfolHlAlElfe ^A] o>Bfll4» ^-g-*>fe ^A] o>^q qol^A] 

^Aj oVEflq* Ol-g-^fe *A1 0_VE|l4 Cfol^AiqS q-^lCf. Cl^q ^-f T^Ajj!). H]^. ^oflAi ^A] Oj-Efluf 

qol^AlEl* 4iAl^7l ^*7l 71^1^-31 ^a] of E flq- rfoiqA]tq A>-g-o] ^Aj-^rf. 

^ai oVe|i4 qoi^AlBli- ol^o.^Jf E-l cf^ ^(downlink) ^ 7l^^-ol ^ ^l^-S(closed loo 

p) cfol^AlEiq ol^o.^ E ^ 71a1^-o. s ^^ol 7fl^H( 0 pen loop) ^ v±o]v)a]^ 7 } ^q. a1# q 
ol^AlE)^ ci^ofl^ ^Aj-aj. 37l# ^Aj^ ^Ai^ 71-^xl # fHrCr. 7l^^ ^^sl 371^)-^^ i 

Aj^>7l ^Isfl OrEiq ^&5lir ^OJ^ Aj^ Jitfl o> *tr|. ol^^ t^^^j ^^o^ a7] W 

*?^is}5L ^Aj£j a7 ] ^ ^a o > Aj aS .«.El 2lAl£l 7V^A]# 

*T«, ?>«m CfOl^AlEHlAi OtE|l4 ^7> ^7l-*>^ CfoiqAiq 13} * Ajj cfl #-§-1^ ^ f^^l^, ^ 

SL^S] 7fl A} ^-E^r 7lA]^-o 1 |Ai A>-g-^ 14*^1 7fl^(]£ir, #5.7} ^5]±r ^S.)7\ *7 r *Hl ^ 
^, 14°1H1 A 1E1^ ^£71 *7V*H1 ^ #^*cf. ^.elS.S, f-Sfl 7HAi^ cfol^AlEj 5L3\-m 

^ Ti^l at^Al HV^ft aj-^ ol ^ v\o]ii\X\t] 7flAiAl7lir ^iLcf 7}^ Al^oj 

^^S)-Al7l3. tflJf Al^Sl Als Efl 3lrfla1-Al 7 l^ «J-^=0. S 7 l^^-0flA-l A}-g-^ ^Eflu)-^ 7fl ^ # ^ 7 fA] 7l 

^ ^Jo] eVeJ-ai^cf. 

cfciqAiq s^l- ffqet 7}^ ui Aj-g-ofl q s -|] tfl tf. A1J171- ^ ai^Sl-Al^ir «J 3£^ a.^ft ^ 

# 2i-§- ^ sll °1 (arrary) <?rE|u|- aI^e^^. 'cf^ ^ a «i3£^ (beamforming ) aIa^'cIe]- ufl^ aI^ c^i^aIe} 
q q^-71-AlS ^§ ol-g-isHr Al^Efl^. 'Bfls.ii q^ ^a. Hl^nj aI^e^-o]^ $}-cf. ol^^-ii^El 71^^- o_ 
S. ?fl«5q^r ^-g-^-fe Bil^-S. q* ^3 ^a^ 1 AlAi^j^, tfl« ^^Tfl 3S-J15H $X*] Q 
^ AjiM ^ ^*V^1 ^§11 ^5(-Al7l^ S-All^# ^Cf. 

-n-^ IMT-2000 a^ft cj*fl?l, 3GPP(Generation Partnership Project) R(Release)99 ^1^^- 27H °rEfli41; 

# ^Ift Al* cfoj^AlEl « 0 va]o S Ai^ oKflul- ell 01 (TxAA) ^1 i?= ^ ^12 S-^» ^11^*1-3. $lr4. o^l 

Ai, TxAA A|l £=ir i^lo}oflA-| 7|<Jrft ^6.^ * <?rEll l+i-^ ^1 Aj-^En}.^. ^^-Al^lal TxAA ^ 2 £i=ir ££#el- 
All<?r«1; ?ASLS. * 'etE-He+s-oi o^AJ- oE^e} o] SL c ^$a|7Je|. TxAA a|1 1 ^ 7112 H.^fe -[fi|l «o V ^ I 

MT-2000a^<a UMTS(Universal Mobile Telecommunications System) Al^Efl^. <^«e s ^je cE^fl sgpp^a^ 
^tb ^Afl (specification)^ ^HAjsqoi 

n ^B. ^ cj-o| nl a] e] a 0 VAio| TxAA ^2 iee Aj-§. ale}] ol oVe|e!-1. a>-§-b-1-b1 ^ o\^\o] 
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7r^*lfe #* ^H^3f #31€ ^S^l w=h*(wSf a]E^lcf.)# A>-g-$t)-. gjvfr ^l^lS 3E. 

1-^1 ^ ^#a]i(FDD:Frequency Division Duplex)!: Al~g-£|-^ « 0 v ^^r # 

* *flM ^-S *fl^l cfS7l nfl^-ofl Aj^ ^(h)* ^71 jflsiH ^# =fll«:^l5qo> 
W. TxAA ^11 HJ= SL^r ^12 SJ=^ ^ ^i(h)S-^-B] ^\t\\ m. 7 r ^*l(w) ^Ji« °1^"S^1 
7l^]^-o_^ a^cs. ^Ajsqo} TxAA E.= fe- 7 r ^*l(w=[| wll exp(je 1), I w2 1 exp(je 2)])(wl^ w2^r 
^^£>°1^-.) *JiL ^ SflWfe 9 2-9 1 ^ ^ HlHS ^7>5)-§>^ ^l^Al^lcf. nJ-BH, ^Aj-o] Ajig 
-E^r it /27> S\3L -$--fHr it /47 r JL^# fe^7l ^ Sfl ^7> 3f- ^ * H]En> ^ 
#(update)§R? (refine) ^-S" *>-§-M. <^1» ¥ wl^*^ {b(2k), b(2k-l)}, (b(2k), b(2k+ 
1)}(^7H, b ^ nfl #^( s lot) ^m^l^r 2^11tD=f)*l 7 r ^r-S^f tVcf. TxAA *\}2 2-^ 7\^} 
^*L£\ 7"^ -6-^*1 °l^-a- 5L^F ?flftAl7jcl-. <flAj-°. 3H1E S ? fl§A)7l31 ihIes. ?flSA)7jt^-. 

, ^tefe it /4«>1jI -SL^-fe- 3^ jc /87> #cf. jL-^Aj^. fe o]7l ^gfl D fl ^tJ- ^ ^ 

# ^jjisj ^^(progressive refine)S-^» Aj-g-^cf. ^] 2JE.°lH zj- H)J=^. zo^^ «flc>lAl^(basis) 
Si S]ir tii 1 ?! Aj^l 5L^ir ^B^«r Tf^-& 

Ai#*b TxAA ^fll H.= ^ ^12 S^ir ^t^l H- ^ A]^7l(space-time) ^-Ajo] ttfl cf^-Jif 

^7-1, o>EflEf ^7> ^7}^ Zf ?>E|ll4 «S 7^1 » ?fl«:Al^O> ^ S ^^.» S°l ^"7)1 S) ^ 

nl-ef ^Al Aj^ -gsi-AiTjq-. ^ <5jtfhxi o.^ 5ii o]^ ^M^l^i Ir^m A l??> 

7r W^-ofl tt)-^ #7>^ Tflft Ajji^- f-A] ^^g. X\i5}A}=7]^ 7J34» ^Efl^Cf. 

q-^g-iLS, ^EflE+^Ti 7le)7> Si-±L£lA| ^o.^ zj- oVEluf^ ^^^> ^^.^(correjation)^! ^7V*tq-. ol^Tfl 

*H^?r a o >^o1 ^7>*V^ ^ISSJ^SI AjJi^ol 65 aj-Al-g. ol-g-gE^ oj-Eim ^7}- ^7V 

EHsl a.^ o]^^ ft^^A^I Aj-, <&#7} H^M-^ ^Cf. S^nV TxAA *\}13-^ ^12 iiE^r A]^?l ^ ^ 
^«rfe ¥ ^^iTso^ yj- s-^^ol^ 7 >Aj ^Ajsqol JliHiS, ojEfliT ^a]- Al^Ti ^fl^^ ^ 

^ °1 JL^2j ol-g-Sj ^ g^Cf. 7flCl-7>, Ai^f}- ^ <^E|Ef# 27fl iLCf grO] A}-g-§l-^ ^-7^ 

°11 ^-8"€ 3H* 3J"^1 37H 61 Aj- 9>Efll4» Af-g-^tj-al e>C^i -f^*V Aj^ ^ gjcf. 



^ IJ-^OI 01^3.7} ^ 7l ^3j ^A] ^Al ^Eflq-S.^ ZT-ZV Z> fe y] ^ ^ ^ ^ aVc >1 ofl ^fl 

^ °iE|E+^ ^71 ^H^S| §H£ ^-g" ti>^«T^ ^ #71 Ajji^ 3)^5)-Al7l 0)^0_ S «.Ei ^X^O.^ j\] 

W^, ^ ^ ^-S-^ oj^-g- s|4i^>31 t^olBl-^ sltflSl-Al^igA-l 2|H^S] al^Sl-AlfJ ^ 0| 

« ^eIIe+1- 3?.^Rr ol^. f-Al ^1 4 Tll^S)-^ rfl ^cf. 

^ #^ol 01=3.71- r+s 71^ 3)-^^, aj-71 ^/^Al cf^ oj-Bliq.- ^1¥ ^l<Hl^i ¥*S£l^r ^1 



Vr'vj Si -r ;J ^ T-8- 

^71 3L^1# *1^7l ^sfl, 71X1^- ^ ol^^- ^ ^ofl 5l*V cl^ ^Al ^1^_ ^o^= ^e|^ ^aJ o]- Efl 

^fe ^71 7lA)^ ^A] ft ^§ Al^_H E ^ ^-71 ^ #71 Aj^sl- A]^ rfl AV^Hll- ^*>3., ^#51 Aj- 

71 Aj-71 ^ A o >7l c^7l AjjiS^ Aj-71 Al^ tfl 7>a^ ^Hl5.w.Bl Ag Aj ^ HflolAl^ Ajji S ol-g-B-Ecil Al-g- ^-el 

*im ^-TiAliLS. ^51^, AJ-71 ^7}^ A^El# ^31-Sl- Ajs.S.g. 7^^ 7j3)-§ Aj-7) Ol ^9^- 

iLS ^°15L §>q-2l ^Al #EflEl-# ^ AJ-71 ol^^ AJ-71 ^xl^-iLS-H-Bl -^71 Sl-IJ^E A]^S 

^-¥-^1 a o >7] ^a] Aj-71 ^Al <y-Eflup# §>%E ^fl S-Ajoll §1WR? ^11 ^^^i, *fl 1 ^-Aj^- a}<^§l- 

0=1 ^71 Aj-7) ^ AJ-7I C]-7| AjiLS-JT). Aj-71 AJJ^ tfl 71 A^ A]--B_ylS. S^l-^ §1-^ A|S3 TlH AjjiJ TjAj^, ^ Aj ^ 

*jiL** ^71 tiift^M ^7} 7l^l^iiS Ai*§r^, ^71 AJ-7) Ajji^ ^.^*}. Al-7) jl-R- ^BH-3L 4f Jl*T 

A}7l S^-eV^l, Aj-71 ^-y] Ajji^ ^-JL*!; #71 Jl-H- ^BH-^- S. WJL, ^-7] is}^ ^ *\]o] ^ ii^r ^ 

^Al t+El-lflfe Ti^l HV^W. 
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#71 ft^ ftXl* ft<H51 ftftft ftft ftEl|ft# ftfe 7lftft-3|- a^_£ «J.q.^ + X\ ofE|l}f ^ 

^•?HI ftft* ft*3ftft ft ft^l Sift *lft ftft ft^ft, ftft ft ft7l <HJ o>^u|.^ ft*j= *flftft ft ^ X 

*ft* ft^M A d"7l oj^ofl^ ^J-71 ft ft7l AjiL*^ ftjl tfl ftft ^Hl» Aj-yj e>l^o_g.^.^ ^ftft 

?llft ftJlS-ftEi ftftft32, ftftft ft7l ft7l 95 ft7l c^ 7l pg ^s-sj. aJ- 7 } A]jr tfl ftAi ^-g-Hl^Ej tHl ^1 ^-1 

^ ^±L» °l-g-*M xi-g- #e| *flft fts** "S-^m^-S. ^e|S(-jl, Aj-71 ^tJ-aI ^elft ftftft ftft^-S A]jrs- 

* 7R]r«M A oM °l*ft-ilS ftftftft ft 31^ ftftSl^I, ft7l AV 7 ] *-Jr*j- #71 ^Ej*^ ftj^ft ft7l 

:*!*&** St«}2, -*M ft 71 ^ iLft ftiLft ft7l 31* ^El** iftftft ft°l ftft^lftft. 

°lft, ft ft^l Sift ft/ft ft Cf^ ftEflft# aftft^r °lft ftft ^ftS} ftAj 55 ^3}-, =L ^liAi ft^S]^ ft ^ 
^^1 Sift o)^ f-ft h o Vw^ «-*)- £ft^* ftftft Qe] ft ftft. 

51 1ft ft !]-^oll <^ o]^. f-A] 7 flftAioi ftft^-QO), XU, Xl2, ... ft XlX *l*ftft(20, 22, ... 

ft 24)S ftft ftft. 

51 2ft 51 1^1 51ft ft ^l* ?ft] ftft^lft ft^ft ft ft^ Sift o]^ -f- a] aj-i^ ft^ft7l Sift tS^^E £ ^ 
, fts* ftftft ft31(Xl30 ft 31) ft ?llft fts^ftE^ ftftft ft7] ft ft7l Ajjiiq- ai^ ^ tJ-a^ ft*Hl(SINR:Si 
gnal to Inteference and Noise Ratio)!: °l-§-ft<3 ftft^H-S. ^elft ft-§- ft el 31ft ft Jc*(DPCH: dedicate Phy 
sical CHanneDft ftHft-S Ajjr^ 7>ftft^ ftftfti, ft31(Xl32 ft31)S ^ft^lftft. 

-51 lofl _EAl^ Xl2, ... 95 XlX <>l*ft»(20, 22, ... 95 24)ft ft^. ^«^ft 7)ftft 7l^l^-(10)ft ^^-E 

ftftsl ^ft ftEflftl- 51-31, X|l, Afl2, ... Sift XIX *1^(20, 22, ... Sift 24)ft ^^51 ftftsl ftft ftEflftl- ft^- 
ft. *1 ufl, XU, a^2, ... Sift XIX <i lftft(20, 22, ... Sift 24)ft ofl# #ft ftft7l ftSl^) sflftftft. 

51 lofl 51ftft 7lAl^-(io)ft ft7l 95 ft7l Aj iLS-^l- SINRft Xft, Xl2, ... Sift X|X *lftft(20, 22, ... Sift 24)-$-Sft 
Bl ftftft ?-llft ftS^ftBl ftftfti, ftftft ft7) ft ft7l ^-^^ SINRSftBl ^S^ft Bll^ft^ Ajj^s. 

ftft^l ftft ft el ^ft ftsft(DPCH)ft ftft^ ^elfti, ^ftAi 0.5. ^elft ftft #el ^ft ftjLftft ftHftS 
ftJl(PICH:PIlot CHanneDftft 7>ftft ftftft XU, Xl2, ... Sift XlX olftft(20, 22, ... 31ft 24)^-S ft*ftft(Xl32 
ft^l). ^7lft, ft^^E AlJftPi(k)](l<i<B, B^r *ft ftE|ft5l 7flftSAi ^jft# ftftftft.)^ ftft 

3)-ft*H Afl^ ftJi(CPICH:Common Pilot CHannel), ft-g- ftft^-S ^llft ft S(DCPICH:Dedicate CPICH) Sift 2 
ft ft* ft^^-S Afl ft ftSL(SCPICH:Secondary CPICH) ftSl7l- ft ft ftft. 

ft ft^^l sift 7lft^-(10H ftftft ftft ftol ^3)-^ ft ftiE^- ft^)*v ^ ^cj-^, ^0)5: ^q-o^ ^ai olEflftl- ft 
ft XU, X12, ... 95 XlX ^lftft(20, 22, ... 95 24)ft ^^1^ ^EflS€-Al ^-^^ ^ s > ... Sift XlX *1 

ftft(20, 22, ... Sift 24)ft *ft ft ftft ftEflftft ftft ^ ^(downlink channel)sl ftAj XU ft^( H )°1 ft ft 

ft.](^7lft, H ft ^S^lft.X^lft, #^ft ft^lXlS SAlft ^jBll- Sftfti, ^ft ft^lXlS SaIsIaI 
iftftft SAl ftft.)ft ft^ftoc^ Aj-7] 55 ^-71 Ajjis-sl- SINRft aftft^r ftft ftSj XH ^±Lft ft^ft ft ftJ5-ft 
ftft. °1 ifl, ftft ft ftft ftellftft ftft Afl^^ m.a^( H )^lft, 7lxl^-(io)o.SftEl XU, X12, ... ft XlX ^lftft(20, 
22, ... ft 24)ft *lftft(20, 22, ... 31ft 24)SL^ ftft^l^r ^fl^sl ^Aj-^ a7l# 2]xi]^. ^, XU ft^( H )sl 
ft(column)ft 7lft^-(10)Sl ftft ftEflftofl Sift ftftftol, *ftrow)ft XU, Xl2, ... Sift XlX *lftft(20, 22, .. 

. 31ft 24)si ftft cy-Elufofl ^ ftAj^d-. ft, H s| ft ftft*ft ftft ^^q-ofl ^^lofl tflsfl ftsflftal, 

*S ^ftftft ftft ftElftHl ^ft ^7_H1 Eflsfl ftsflftft. 

^lfttil, XU, a^2, ... Sift XlX ^lftft(20, 22, ... Sift 24)ft 7lft ^-(lO)^-SftEl ftftft ft^ft-H ftsftSftEl XU 

ftft( H )ft ft^fti, ftAjSl XU ft A ^( H )i5-SftBl ftft ft ftft ftEflftli ^11 ftft AJ-^. Si-Aj^. Hf^«1- ^-7] 

ft7l Aj ^.iS). g]-^: A1B3 Ajj^S. ^^^3., ^ Aj ^ Aj- 7 ] c]- 7 l ^ ^.§4 Aj B=J ^ <X Aj *±S. ? ^ A]^ S !g 

ftft^l ftft^-(10)ilS ftftftft(Xl30 ft 7^1). ^7lft, ^71 ^-sft ft7l ZL-B- ajEiftft ftsft ft7l Jlftftft 

ft aftfti, ft7l Aja.^ ftjLft ft7l Jlft «jE^S ftft 5) ft, ftft ft^ XH *jJift ftft ftft ft^Sl ^ftcH) cflft 
AjiLS ftA^^d- 

ft ft^sl ojsfls § 7 | X12, ... Sift Aflx ^lftft(20, 22, ... Sift 24)^1 ftftofl 95 xl30 ftXlft ft^i ft^g 

ft3l, 7lft^(ioftl ftft c^l 95 xl 32 ftXlft ftft^l ft^ft7li^ ftft. 

°lft, X130 ft 31 95 XU, X12, ... Sift XlX °lftft(20, 22, ... Sift 24H1 Eflft ft i^ofl sift ftft^l^ 51 
ftftft ftaft^ ftftft ft«l ft ^ ftft. 

51 3ft 51 2«(| 51Al^l XI 30 ftXl^l tfl ft ft ft^l ^ ft ft ftoil(30A)« ft^gft7l ^ ft ftSftft e S a^ , xft ^-a^( h 
)ft ft^fti, SINRft ftftft ft 31 (Xl 40 ft 31), Xlftsi ft7l ft ftft iLftft ^^ftft ftXl(Xl42 95 X144 ft 31*), 
31ft ft A-lft ?flft Ajji<4 A|3a ^)oi Ajjil- ^ftir ft31(Xl46 ~ XI 50 ft 31*) ft ?Ilft i!iS ftftftft ftftK 
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*H52 &7\])3- <=>]^^. 

JE 4^r £ 5Z.a\& ^2, ... £&^r ^lX °1^(20, 22. ... 5&^r 24)^ ^- ^ ^ olft ^Aj^o] oy 
31 i4 *H^n«=>K60). ^ ^ ^3 ^(70), =3-71 ^±L =£3^(72), ft7l ^iL ^^-^-(74), 31^ ^ ^ ^1*^^(76 ^ 
78), ^Jl ^-€^(80), fts ^^Jf(82) ^ *J-$= Ti^ «-( 84 ) S ^5^, 

JE 4<H1 JEAl^l o];E|uf ^5fld,l(60)^ M(°i7H, m^t l*]^ ^ ^^^1^-.) 7fl^ ^ai «a^Hi+(62, 64, ... ^ 66)» 
7lxl^-(10)o.SJfEi ^TJ-a} o.j^ Aljr ^e|^ -§-5} Aljr^jz). S}.c|^e Aljr^ ^AlftcJ-. o) 

«fl, ^ ^JWORr 7lxl^-(10)o.SJfBl &&£\o) <>lell^(60)» ^A]^ tH-^^e Al^^w-El 

^( H *%*j«H, H Bl *A] ^A1 oVEflq-if ft?£ ^11^21 ^Al Aj-^ B-Aj [o^V, 

^12 ^(R)^2l- ftcf.l* *4#4ft-4 121- ^°1 ^W^, ^€ A2 ^HKRM: ^71 AjiL ^Aj«.( 7 2) ^ c^l 

£3 -¥-(74)3. zl-zv #^ft*l, xgAj^ ^2 ^-Aj ( R oj-g-SM §pj= ^ol t sflq. S INR# t|~g- 4«M 2^1- 
^ol ^^J-ja, aJa^ SINR-t- 7d §3 «-(84)5. #^*bcl-(^l40 ^7)1). ^7lA^, ^2 €}-Aj( R gxB *3^ol 
*4 



R= H • H 



SINR=Ediag(R) 



^140 ^l^l, =3-71 Ajii ^7§tt(72)ir *fl^ Sj-Aj ^pg w.( 70 )ofl a-} *fl 2 «j-Aj ( r ) xjtiofl sfl^ 

ft^r -R-jLft =t7l al-fi- tfjEl*( Q LT M ^-jLft ^7l A LT S^^, 4-Sft ja-jf tfjEl 

*( Q LT )^ 4sft ^71 al*&*( A LT ^71 AjiL ?J AjJf(74) ^ 7^ ?HS J f(78)S AA #^ fttK*ll42 & 
31). <*MA-1, JL^Zk^ =3-71 jl-fi- aflBlS)- •atfl'g nfl^g 7 r ^l ^ , ^7] 3L&&3± nfl^S]^ ^7l Jl^ 

«]Bl7V ^-Stb ^71 WJ EH ^^tt^. 6 1 «H, Hfl: ^71 Jl-R- «jE^ ( Q lt )0_ BXN b s^ol^l, -B-JL^ ^> 

71 al-B-^:*( A LT N B XN B 

°1§K £ 3^1 5L^m *I142 ^711 ^ 5L 4^1 5L*}& ^7] ^M. 7i^Jf(72)Sl ^ ^1 tt ^>«-H*^- ^^-^1 

# ^^><^ ^Vol ^Tg W . 

-£ 5tt -E 3<^1 5L*] & ^42 ^711 ofl cfl^ H-^=H1 sift H>sJ-70ft <|J xjaH1(42A)# ^^gft7l ^ ft *S-T-ftSS74 , 

^12 R )-S- ^^§>^1 ^ 4^ft -51:^14^ ^H^21 Aj- 7l Aj-^. S-Aj^. rp.^ ^7^1W190 ^7^1) ^ ^>7l A^ 

-S-Aj 0_ S «.E^ ^-71 Aj±LS. ^ A ^^ ^1W192 ^711 )S *1^7J.T4. 

£ 6-& -£ 4^1 £7-lsi aj-71 Ajji TjAj a.(72)oi ^. mj-^c^i sift ^aHK72A)s1 ¥^-¥(100) ^ ^1 jl-fr 

^ 7llA|-Jf(110)S ^^^cf. 

7fl40 ftTll^^, c Q6\] t=a]& ^ ^-(lOO)^r *im ^"^ ^^-¥-(70)S.-¥-Bl ^e3ft ^12 4H§( R ^^fti, 
^[ R LT (k)]« ^ 4^1 'Jt^lul-'i ft^ ^^01 =3-71 W ^ [°lft, ^13 ^( R LT )»lel- fti4.]i5.^ ^1 
3.^ ^ ^lftJfdlO)^ #^ftT4(^l90 ft7)l). ^7lAi, ^13 SAj( R LT ) ;s -a^^ ^3j.[ R LT ( k )]^ v].^- ^ftAj 
33I- ^J-ol + 9l°.v\, BXB *3^<=>1t4. 



R LT =Z H H 'H=5]R 2 R LT (k)= P R LT (k-l)+R(k) 



- 6 - 



SJWmm ^2003-0080593 



4714, p 44 44(forgetting factor)^ 44431, k^r 4444 X\^Y 44\fl4. 

490 4444, 4l Jl-fr 44 444 (llOKr 444(100)344 ^13 44( R LT )H344 3l4 441KEV 

D:Eigen Value Decomposition)^) 4444 3"7l 434 43:4 3"7l 31 4 ^4*( Q lt ) 4 43:4 3"7l 3143M- 

(A LT )* ^443., 444 43l4 ^7} al-fr 444( Q LT *.Jr*V 3.7] A LT £7] 3 fi ^« 

(74) 4 44 3144(78)3 44 #^^(^192 431). 4714, aL-fr 4444 444^r 'Matrix Computational 4^r 
4|4°-3 'G. Golub'4 'C. Van. Loan'4 4 sfl 4#£)31 44(London)4 444 ^ 44(Johns Hopkins U 

niversity) #444 4 sfl 1996\1-£^1 #44 44 7fl ^1 s| <H &4. 

44. 3 54 344 ^|92 44 ^ £ 64 344 41 aL-fr 44 444(110)4 4 4^4 44 444*4 444 4 
4 4444. 

3 7^r 3 54 344 492 444 314 4 4^4 4 4 444(92A)» 4444 ^^fS-f^SS^, 44 314 4 
El #4 44 31^-^*^ 43.4 ^4*4 43.4 4*4 44 3-334 444^r 4404120 ~ 4124 444)3 6] 
4444. 

3 6*11 344 u}s>f ^oj, ja-fr g-q 3144(1104r 3 7*11 344 444(92A)4 4*344 44, 4l 3L4 44 
-¥-(112), 44 4 444(114) 4 *)U 444(116)3 444 4 $14. 

44, ^190 44 : ? Lo fl, 4l ai-fi- 444(1124r 444(100)344 444 43 ^3( R LT )-°34 4 444 3l4 4 
4^4 4444 BXB/HSl ^-71 aL-fi- 444( q LT1 ~ q LTB )4 BXB7flSl ^-71 314444 LT1 ~ X LTB )-§- 4 
^4^-, 434 BXB44 34 3l44*Cv LT1 ~ X ltb )4 44 ^ 7^1^(114)4 4l 4^4(116)3 44 #^ 

4^r 44, 434 BXB44 ^-71 3l4 444( q LT1 - q LTB )^ ^1 4^4(116)^ #^44(4120 4^1). 

4120 4^14*11, «]e! 4 7^144(114)^ 41 ^3 °J^144 a44fe 47l 3i44#^ 7 H4# 44^4^, 714^4 
44# t-1 471 3i4 «)e14(n B )(1<N b — B)S-4 434^, 434 4a 47l ai-fr ^e]^(n b )«■ 41 4^4 
(116)S #^44(4122 44). 6 lf ^sfl, 4 444(114)fe 44^(4^4) 44s. 444 4 44. °1 4, 41 
°J444 '0'<>1 44 '0'4 e44 4^4, 43 43( R L t ^4*Hr 44^1 a4» 31^144. 

4122 4444, 41 444(ll6)^r 4l 314 444(112)5-4^1 ^^4 6x6/1151 37I 314 ^I4*( q L ti ~ Q l 
TB )^44 B4 44^1 471 314 4^144 44431 444 44 314 4^*^ 4444 N B 44 4 4444 4 
it 44 314 44*( Q lt 4^4 44 431, 41 314 444(112)^44 <y4 4 Bxb44 44 3144^4 LT1 
- x ltb )444 444 444 4a 44 314 44 4(N B )444 44 3i44#4 4444 444 44 314 
4444 44 ^14 4a4 44 31 44#( A LT )^4 #444(4124 44). 

44, 442 4444, 44 444(74)^ 4^ 44 444(70)^44 °d 44 42 44( R )4 44 444 
(72)^44 0 d44 44 4-«i( Q lt 4 A LT )^44 44 3i±4 444^r 4a4 44 314 444( Q S t )4 4 
44^1, 444 4Jl4 44 314 44»( Q S t )4 314 444(76)5 #444(444 44). 444, 4Jt4 44 31 

4 444( Q ST )4 N B X (N B -D4444. 

44, s 34 -£44 444 44 4 £ 44 ^44 44 4a. 444(74)4 4 444 44 44 444 444 £^t 
4 4^44 444 44 4444. 

-51 84 -51 34 -£44 444 444 44 4 444 44 44444A)* 44471 44 #3444^3.4, 44 4 44 
olEfluiii ^ i£ 7 ] sa^^. 44(4130 44) 4 471 44 44-^344 44 ^af ^4^r 4 

4(4132 44)3 44444. 

.si 914 .si 44 5144 44 4H 444(74)4 4 444 44 444(74A)4 44-513.4, 44 44 44 444(14 
0) 4 42 314 44 444(142)3 4444. 

442 4444, 44 44 44 444(l40)^r 44 44 444(70)344 444 42 44( R)4 44 43 44 
4(72)344 444 44 43( Q LT 4 A L t )» 4444 44 4 44 4444 44 444 44 44 44 [4 
4, 44 44 ( R st ) 44 44.14 44 444 44 44 44431, 444 44 44( R S t )# 42 314 44 44 
4(142)3 #444(4130 44). 444, 44 44( R st )4 N B xn b 4444. 
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ftftA) 4 

i i 

R. ST A | | CJ LT R- Qlt^lt 



*I1130 ft 7)1^1, ) ^12 3.$- ft^! 7llftft(l42)^r ft7l ftft ^ ^-¥< 140)5.^ <y^ft ^4 ^( R S t )-2-S.-¥-^ 

ftftft 51 ft ftA^ofl S]7j^ S-J^V t£ 7 ] jLJfc ^E^( Q ST HJljftjl, ^ft ftSft ft7l 3lft ^ E^ ft( Q s 
T )ft olft ^W(76)S. ft7l #^*Vcf(^li32 ft?)]). 

^lft, 51 8°fl 51A]ft ^132 ft?)] ^ 51 9°fl 51A]ft 51ft ft^! 31 ftft-(142)Sl ft ft^l °) ft ^HS# ftftft 
ftal, fttgftft. 

51 10ft 51 8<*f| 51A]ft ^11 132 ft7)H) tflft ft ^ft ^H(132A)» ^ft7l ^ ft #51ftftH ^ , ft7l 3. 

ft ^ftlftft ftsft •sftllr-i- ft7l ft^ftlr ft7)lftHl50 ^152 ft7)lft)51 =>lft<>1ftft. 

51 9°ll 51Alft ft ft ftc] t ^2 :aft ft^ 31^(142)^ 51 10°1| 51Al,ft ftAl, <4|(132A)1- ft«3ft7l ^sfl, ^2 51 ft & 

^ft(144) ^ 7)12 ftSjft(146)51 ^sj^ ^ C^xft 

ftA-j, 130 ft^l^Ml, *(|2 aL-fr ftftft(144Hr ft7l aj-^. Ag^ «-(i40) 5LftE| <ys3ft ^14 ftlft R ST )5l51ft 
B] xjftft 51 ft ft^l^l 2ftft5M ftft ft«H 5ft ftft N B ft7l alft ^ E) ft( Q STQ )ft Xg ^ ^ N 

b ft7l 51ft ^E]#( Q ST0 )ft ^2 ftejft(146)51 #^ftftftlU50 ftT^l). 



QsT0 = [ QsTCft QsTOft" QsTCftlJ 



*fll50 ft7)lft<ft *)12 fts]ft(146ftr *fl2 alft (144)51-?- Bl <g §3 ft N B 71)5) ft7l alft Q sxo )ft<Hl 

x i N b X(N B -D 7 H ^, lft^ (N B -l)7fl ftftS) ft7l alft •Sftl^ft ft^ftal, ft@lft ft7l al-R- SjE^il 

Ol^^l <§ ftjLft ft7l alft «jBl#( Q ST )S7.i ftft ftftAl 63 ). ^-o] AlBHftc^ #^ftCf(^152 ft 7)1). 



•1--'r'-; 6 

QsT0~[ QSTO,! QSTO^-- Q ST0,(N B -1)] 



ft^a, xfl44 ftTii^^), ?i^ft ^- 7 ] ^ ii( q ST )<4 ^-71 Q LT ^ a LT ) ^ ^^ft ^ ^ii 7i 

^^■(10)^-51 ^lftAl7l7lofl alftft ?flft ftSftal, ^ftft ai^s. ov Efl ul- «Hsflcl(60)# l-sfl 7l^l^-(10) 

5L51 ft*ftft(^l46 ~ ^52 ftTlllr). 

7fl46 ~ ^52 ftTll^* ^*Jft7] ^sfl, al# *im-¥-(76), 7^ ?-HftJf(78), fts ^ft^-(82) ^ ft^ ft^ ^|«H^-(84) 

7> ft^iftft. ^71^, 7fl44 ftTll^oH, ^llft¥-(76)fe ft7l ^S. ^-(74)51 JfBl <y^ft HJLft ft7] allf tfjEl 

*( Q st )* ti l— ^ftft-s, ^ftft ^31-* 32^ ?flft ^5L5l7.i ^ Ajft ft^s ftJ: ftft-¥-(82)S »^ 
ftft(^l46 ft 711). 7)146 ft 7)1 ^Ml, 7)^ ?)lft¥-(78)^r ft7) ^Ji 7J ^¥-(72)51^ <y^ft ft7l ^±L( Q LT ^ A LT 
)» «1S ^ftft32, alJ= ^ftft ^ft» 7^ ^Ift ^5L^ ^2 Alft ft^l^ ftj: ftft-¥-(82)S. #^ftft(7)l48 

ft7)l). <>j ttfl, Tfll Alft^ ^2 ^ Alftlift Xjft. cflg ^2 Alft^- ^1 ^ AlftO^ 10Bfl7l- ^ 4 1 9-1 

ft. °1 ft7l ^Jiofl sflftft^r 107fl^ Hi E 7 }. 324- ? fl§a.( 76 )il-¥-Ei fts ^ft«-(82)51 #^51^ ^ft ft7l ^ 

Ji°fl sflftft^r ft 711 S) HlJ=ft°l 7^ ^l§w.( 78 ) S Jf E^ ftjr ^^-tL( 82 )^ #§3 ft ft. ftftA^ ft 7 ] ^Ji^r ft7l ^ H 

iLft 31^il51 fts K^ftft (82)51 ftft^ ft 5ift. 

7)148 ft7llfto 1 ) > gj.^: ^Hft(84)H ftft ft^ 7flol ^iil" ^fl^ ftlj ft^ft(70)51ftEl <y ^ ft SINRft *lftft 
<^ ^ A ^ft32, ^9^^ 5]-^= 7^ S3 ^o-l A]^. lg^-a.( 8 2)S #^ftft(7)l50 ftTll). "-^ 7] A-j ; ftft ^ S3 *\]o] 
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tfl^ftfe, 'CDMA Systems Engineering Handbook'^ ftfe Xl^--?-5. 'J.S. Lee'ft 'L.E.Miller'Ofl ^sfl T^ftja 5Li 
* 35 ftft^l Slftft ft3l3. ft^OArtech House) #ftft<Hl igggid^ofl ^o) 367-396211 <=>} *\ 7lH 

am. 

ft #^°fl 2]^, 51 3^1 51ftft ftft ^s], Xl46 ^ Xl48 ft?flftft ^ftofl +^ ^ ^48 ft?^ ftft ^ 
*3ft ^ Xl46 ft 3171- ^*)Jft ^£ ftft. 61 ^-f , X| 50 ft 7)1^ Xl48 ft 31^1 ^ft ^£ $131, Xl42 - X|48 ft31# 
«=>1 ^S^lft ^ft^l ft^ofl ^ft ftft. 

<>lft, 51 3<Hl 51ftft X]50 ft 31 ^ 51 4*fl Slftft ft^ ft^ *fl°W84)Sl ft iJ-^ofl ^ft ^dflf «-ft 51ftftft 

ft^ftaj ftftft fto} ft ^ ft ft. 

51 lift £ 3°fl 51ft ft XI 50 ft 31 oil tflft ft ^ft ft^Hl(50A)«- ft*gft7l ^ ft #3ft- ftS ^ , siNRSft 

Ei Xl2 ^ <y31S:(SINR TH #4*Rr ft31(Xll56 ft 31) ft ftftft ftftft ftJ^l ftft *HJ= ft^ XH 3±L# 
ftftft ^3:^1(^1158 ft 31)5 ol^Hftft. 

£ 12ft £ 4*11 Slftft ftft ftsJ ^|o1^-(84)^l ft t^l ^1* -S*H(84A)^ ftsl.£5.ft, ftftft(160) ft ft J: 3 
ftft(162)5 ftftftft. 

51 12°fl 51ft ft ftft-ft(160)ft 31ft ft*jft (70)5ftEi ^^ft SINR5ftEi Xl2 ^ <?3 3l3KSINR TH )ft ftft 
ft 31, ftftft ftfts. jf jr ^ A >Jf(i62)^ #^ftft(XU56 ft31). X1156 ft-W^L ft J: ^ftft (162)ft ftftft(160) 
^jf E -l ojsj^ ^-A>si ftfto} a.^^) tq-ef ftft ftsa xH ^±L» ft*jftJi, ft*jft ftft ft§J x<3 ^±L(c)» fts ft 
ftft(82)5 #^ftft(Xll58 ft 31). <4|» Irft, ftiu ^ftft(160)ft ftftft ftftft ftsfl SINR^l Xl2 ^ °J31ft(SIN 
R th H^ft ft-°-5 ft^ft c=lS ft*jft3l, SINR<=»1 X12 ^ ^^l^CSINR TH )iLft ?ASL3- <y^5l^ c=- 
1S ^^ftft. <*17H, c =i^- ftft ^ft xlBj-a- ^Alflft^ S^nlftjl, c =-l^ ftft ft^* ^71-Alflft^ 
^J* 51 nl ftft. 

X50 ^r^l^^l, ftS ^ft^-(82)^ JL^- ?flft a.( 7 6)^Bl <y §3 ft 3.^ ?flft ^jiL, ^fl. w.(7 8 )s.«-E| ^ 
^iL * ft^= ^ioi«.(84) S «.Bi og^*|. C |.^s|.3- 1 .- a; ft^ftjg <J4# ^I«:^?l7l 

°fl ^ftft ^1* fts^l ^Eflft ^5flc»l(60)S #§lftft(Xl52 tir^l). ol ufl ; oVEflft ol el) ol (60)5. °d^^^r fts 
7l^l^-(10)*-S. ft^sjcf. 

ftft, t^^l ^Ift 1 ^, XU, X12, ... a^r XX ^1^(20, 22, ... 5£ir 24)^& £ 4°fl i^sl ft54 ^-o], fts 
80m e-1 fte^ft ^51 sat}. 0=171^-1, X40 - X152 ft^m^l ^*Sslfe *<?>sl ^l^^l^i, ftS ^-^-^(80)^r <?rE| 
ft ^^|*1(60)# ^-n ^ftsls, 7l^l^-(l0)^lft ^ft^*.5 ^e]^ ft-§- #el fts^^Ei ft£fl°l ft-§- #sl 
iflTi fts« ^ftft^l, ^-ft€ ft-g- #el fts^(DPCH')-i- #^ftft. 

*lft, _£ 1^1 _£Al^J 7lxl^-(i0)ft 5L 2^1 £Al^ X132 ft3H tflft ^ t^^l ^ft ^ft^l** ^^-^1 £^*# ft 
Sft<4 ft^-ft ft^l ^^ftft. 

51 13* 51 2*11 51A151 X132 ftTll^l rflft ^ ^ofl ^ ft ^ft ^1(32A)1: ^^ft^l ^Ift tS|^ms^, ftftft ft 
71 ^ ft7l ^iLSft SINR# ^l-g-ft^ ft-§- #el ftJL*(DPCH)# ^H^SlS, ^elft^r ft^l(Xll70 ~ X176 
ft^m) ^ ^ft^^-S ^sl^l ft-§- -i-el ^fl^ fts^°fl ftH^H ft^lr-i- 7>ftftir ft^l(XU78 ft^DS *l^c>ift 
ft. 

51 14fe 51 loll 5LAl^ 7lAlft(i0)5l ft^ofl sift 01 ftAHl^ ^-sj^^, ^ j£ ftft -^-(180), sfl *1 ^1 ^(basis) ^ 
a. ^^Jf(182), ^^-^-(184), nil ^lfti ^Ei ^-§-f (186), 7^ftJf(188) ^ ftEflft ^ 31 °1(190)S ^^ftft. 

51 14*11 51Alft ftEflft ^elloKigo)^ B/H^l ^ft ftE|ft(i92, 194, ... ^ 196)« ft3i, Xft, X12, ... a^- XlX o]^- 
^-(20, 22, ... Sfe- 24)5l5.-?-e1 ft^ft fts# ftft(uplink) ft-§- #el 7flo) ft(DPCCH:Dedicate Physical C 
ontrol CHanneD-t- f-sfl ^rftfti, ^ft2i 0.5. ft^ ^Elft ft-g- ^Hft ftJl^ft ftoj^-E ft JfS--g. ... 

iE^r XX cl-S^ft(20, 22, ... 3,±r 24)5l5 ^ftftft. 

°] X130 ft 31^11, ^Ji ftft-^-(180)^r fteflft *1 31 *1(190)» l-sfl ^ftft ?flft ftsS^-E^ ft7l ^ ift ftsft 
ft7l al-B- «lEll;ft SINR* ftftfti, ftftft ft7l ^iLft, ^-aft ft7l 5L$- ^E-l^-ft SINR* ^1*1^1^ ^ S. *8 A 3 
-f (182)5 #^ftft(XU70 ft 31). <^7lft, 51 4*11 51ftft 3.4? 9! a^ ?-llft-!fS(76 ^ 78)ofl s] sfl ft 7 l ^^.^ ^4? 

ft 71 ^iL^r Jl^r^-S. fts ft ftJf (82)5^-E^ ftft #33 5}7l H^^}, ^Ji ftftJf (180H ft ftft^ft ^il? 
ft7l ^ J±ft 7l^o,5L ftftSli ft7l Aja.^ 314^ O-S. ftftftft. 
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^11 170 ^r^l^^l, hiHaI^ *j±L ^ A J-¥-(182)ir t§J± ^-€^-(180)^1^ ^Hl€ ^M.^ ^7} al-fr 

3\ SINRS^-E^ BHo)Al^ ^Ji<y HflolAl^ ^B]S-( Q )3f p 1/2 )-§- X§ Aj §^ _ A^Aj^ 6] p 1/2 

OIS- 184)5. #^*Rr A S^€ HflolAli Hfl E ^( Q BflolAlA, Hfl^ ^-g-«-(i86)5. ZfZ}- #^ 

72 #31). <47H, Q ^ BXNH71^, HflolAl^ *S\b\$) ^» P 1/2 £ Nxl ^l^i}. 

°1§K 51 13<H1 ^1172 #31 ^ 51 14^1 5^A& B^H^ Ajj^ ^Jf(182)^ S^ofl ^H»-§- 

5] 51#*^- ^-ol ^Tg ^ 

51 15xr £ 13=H) Afl 172 #3H tfl^ ^<*f| ^ft €-*H(172A)» ii^>7l ^ # #5.-f a>e , 

#7l ^iL» i^jl ^-Jl# #7l jl-a-^^- ^*Rr #310*11200 ^ ^1202 #31#), ^7l ^ #7l ^iL^ *l-§- 

§10=1 H1HA1A- ^B)§-( Q)3f p 1/2 )-£- ^Aj^ #31(^200 ~ *)l208 #31*)5- *1^##. 

51 16^ £ 14^) £2-151 HllolAli AjiJ. ^AjW.( 182 )ol ^ ^-igofl o^*]- 20a1^( 182 A)51 1-3 £5*1, ti^H^ rfj 

iL#Jf(220), a^H^ & 2gAj«.(222), *#Jf(224), 312 =5^+^(226) ^ 313 31^- ^ 7^Jf(228)S ^# 
#. 

^1170 #31^1, HiHAli «3jBl Ji#Jf(220)fe ^Ji ^-€-^(180)S.^-Bl «gg^ J^J^ -^Jl# #7l al-fr «jEl^( Q 
ST 0* a.7>*>jl, ±L?Jsa Q ST0 0» *lU ^#^(224)5 #^##0*11200 #31). <^7H, al-fi- HflE^ iL# ^ 



4-«l-Ai 7 



Q STO I- Q ST Q ST,N B -I 



QST'^r 83)- ^JL, t]~g- ^#^1 9^ #3l7> ^H##. 



-i ' -I 



Q ST [ Q ST,0---^ ST,(N B -1)] 



q' 



ST,N E 



q' 



ST,N B -1 



q' 



ST,N E 



q' 



ST.l 



:0 



^1 200 ^l^Ml, HflolAli # ^^-^(222)^ 3}J£ ^-€-¥-(180)S-^-B] ^ $ ^-^1^1 SINRCSINR')^ N B ^ 

Ell°ll-(T)^^ ^-JL* ^71 A ST ^^^i, A «S^^ ^-S?!r ^71 A ST 

-^(224)5L #^ W(a|1202 ^^1). ^o], ^igofl slsj-^, ol-s.^( 20> 22, ... SLfe- 24)«-JL J fBl 7l ^(10) SLS. 
^-JL* ^71 31 -R-?M-( A st ^^l^l^l ^fe^a. ^el-S SINR' 25.SJfEi ^-a*!: #71 a2.-ff&*( A ST 

_£ 17^ 3M!-(TM- ^1^1^ o_S. M-E}^^ s^o.jla-1, ^ol^-jLAi 0lAl^(dB)£l 7^1^, N E 

« AA W^rl-. 

Jg. ^-xgo] ^ -^AHl^ Sl*V^, HlH Al^ ^ A§^^-(222)fe SINR' ^ N g i sfl^Rr -fi-Jl^ #7l oifl* 
^ £ 17^1 £^1^ «W ^ ^ Eflol^. ^ai ^ cl ^JjL, SINR' 31 N B °ll -g-^^l^ ^ 

jLtt #71 jl-a-^^l ^1 (224)5 #^#cf. 
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cf^ ^UHH o\^, wflclAl^ £ ^^(222)^ ^ ^ Efl ^^o_S -frM ^ al-&-&S# n] e| *| 
^«Rr rflxH, t)-£- 10 Sfe 114 SINR'(y ) ^ N B S.^ *\]°m[T(N B ) HLfe T(N B . Y )]* 314 



T(N B )= 



E[A ST (N B )] 



•I--;- N 10 



, £ A ST (N B ) 



0 • 

ST,1 u 


0 


0 • • 


0 


0 0- 


^ST,N 



T(N B , y )= 



E[A ST (N B ,y)] 

Y 



■r : - $ 1 



, ^ A ST (N B ,y)- 



?. ST;1 (y) 0 • 0 
0 • • 0 

0 °' a ST)Nb (t) 



<^7H ; E[ • ]fe ^(ensemble average)^- ^Sfe "S^r* ^ifll, A S T < N B ^ ^"fr N B 

U ^-f^l tflSfl <y^S] R ST S-^Bl ji-fr &^^(EVD:Eigen Value Decomposition)^] ^sfl ^Hfe ^ tfl 
4 (random variable diagonal matrix)^ M-Ej-vfljI, A ST (N B ,y )fe ^7l ja-fi- ^ N B °1 TL ^1 J; tfl 

^ ti l7l- Y <y 3 -'Ml rflefl <y 2)$] r ST ja-fr ^j«H ^ ^sflxi^ a-i- rflzv *J ^ q-Efifl^, 

^«f^ 10 S&fe llofl It^sl 3M1-[T(N B )airT(N B , Y )]* °l-g-*|-TS ^S^^ -fi-ift ^71 ji-fi-Sj^K A S T ') 
£ t\-& 12 <4 ^o] sjct. 



;•<■>;• "■■ 12 



A' ST (N B )=yT(N B ) 



A' ST (N B ,y)=yT(N B ,y) 



X1202 ^l^Ml, *Hl =5^-^(224)^ 3 H -4€^(180)«fl^ ^ ^ ^7] ^M-ty JiTj-sf (220)S-^&1 

ojea^l o-jr*L ci 7l jio. ^s-ofl Sflig-^ Q ST0 O^r a^H^ 53t 4SW(222)<*<*1 ^€ 

-fi-Jl ^71 ZL^-^*( A ST ')* ^ ^«V6i 13^ ^-o] ^^Jl, ^Aisi WH)f^Al^^ m.s$ n flEeJ is 

<*1 ^2 ^Hf(226)S #^^(^1204 #31). o^H, ^ *fl\| ^ W H )fe BxN B *S^^cl. 



H 

W = Q r 



LT 



*r«M 13 
1/2 

A T.T Q ST0 A ; 



1/2 



ST 



H-Hflfl^ BXN B fl^ai, A lt -frS^: ^ 3-^^ N B xN B *J^^- i-fEltfl^ Q s 



TO 



N R XN R sJI^IjI, A ST 'rN B XN B S S^]^ 
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ft204 ft7llft<ft m ftftft (226)^r ^1 ftftft(224)=>lH ftftft ftftft ^a] ^ s.^ D |EejA ( w h )s«-e1 
^ft ftj^ ^ofl sflftftir 7 r 7l ftft nflEeJ i( R ') # tfft ftftX. 14 <q. ^-o] ft^i, ftSflft ftft( R 0» ^13 ift 
ftft 7Hftft(228)S #^ftft(All206 ft 31). ^ftft, x>7l ftft n|Eg)A( R B xb sSftclft. 



ft ft N 14 
R' W H W 



^1206 ft31^Ml, 313 al-fi- ftft 31ftft(228)ft 7>7l ftft iEgjA ( R ')5LftBl ftjrft ^ jl-fi- ft, mHft 

^ ^Bl=;( Q )3± P 1/2 )ft AgAj^ #^^(^208 ft 31). 

*lft, 5L 15^1 Slft^ ^1208 ft 31 ft 5L 1641 ^13 al-fi- ftft 31ft(228)sl ft ^ofl ft*! ^aI^s.^. 3 w. *g 

SLftftft t^t 0 ! ftftft £ 0 1 liWft. 

.£ 18ft £ 15°fl 51 a^ ^208 ft3H tflft ft ft^ ftft o)l(208A)i ^*r7l ^1^1^}^, ftAl 51 
ft ^ftft ^1 ^ft^s-iM^ aHo)A]^ a]El#ft *]ft^ftft ftftft ^-7^1(^1240 ~ ^11244 ft31*)S ^^^1 
ft. 

51 19ft 51 184) 51 a] ft ftAH(208A)» ft*5ftft 51 164) 51 a] ft ^13 Sft ftft 31ftft(228)Sl ft ^ofl °lft ft 
^ ^^H1(228A)^1 l-elSL^A-l, ^3 3.^- ftftft(252), ft^ ftftft(254) ft 313 ft^ft(256)S ftAjftft. 

ft*!, ^1206 ft31ft<ft ^|3 ^Hr ftftft(252)ir ft2 ftftft(226)SftBl <y^ft 7]-7l ftft R ')S.^-B\ 

ft ZLft ftft^Hl SlTlft^ BXB7fl2l ftA} al-fr ^]B1t1t( Q o )ft BXB7fl°l £ft 5lftftft( A o )# -fl^al, ^ 

€ BXB7H21 ftA} ji-fj- Q 0 )ft ^13 ft©lft(256ftL ft^fti, BXB7fl2l &X\ 5L-fr&^( A 0 )ft ft 

§1 «rftft(254)S #§lftft(^240 ft Til). 

7^1240 ft 711 ^41, ft^ ftftft(254)ft 7113 al-fi- ftftft(252)^ftel <y^ft ft ft jiftftft( A 0 ftM^ mftlft^ «Jj 
^ft ^(N)ft *1^*( P 1/2 )^ AjAjtrj.^ aJa^sI ml ol ft ^ rijEl 01 =^(N)» All 3 ft^Jf(256)S #^ft31, ^ A Jft 
°l^-&#( P 1/2 o]^ s^ft(184)S »B3ftft(All242 ft 7^1). ^, ft^ ftft-^(254)ft ^ft A 0 ) * °1 

tt-ft wl-lr-i- ^fti, 7lft^-(10)<Hl 1-ftft # ft^j* ftft wl-i-* °l-§-ft^ All^rf^ ftftfti, «-ftft ftft# 
°1^^( P 1/2 )Sft ft^jftft. *1 nfl, ft^ ^^«.(254)^ ^ft A 0 )^-^ fl^ ft ^ (Water Filling) 

^ HL^r ^ ^E] ft^^ofl sl7lfto=l ftft Hlftft HH^ft^ tfjBlft ^(N)» ftft ^ ftft. ^7lft ; ^ El ft^(Water Fil 
ling)^ft 'Digital baseband transmission and recording' ftfe 7lls-o_s 'Jan W.M. Bergmans'°11 ^1 *ll 7l^El3. 
J±^*(Boston)ofl ^1 ^1 ft KLUWER ACADEMIC tftft^l ^1 sfl ^eft-E^l #ftft ^°11 7flA]5qol oicf. 7)]ft7l-, 
■rlBl ft^^ft 'Linear precoding and decoding for multiple input multiple output(MIMO) wireless channels'^ 
ftft aII^-cl^ 'Hemanth Sampath'°11 2lsfl ^#sli 2001ft 4ft ^lSS^(Stanford) rflft ftA}ft<?l ftft^S a11# 
ft ajofl aHaIsh ftft. 

All 242 ftTll^^l, a113 ft?«ft(256)ft ^3 3lft &q ft (252)SftEl ^^ft ^a1 32ft ^E11:( Q 0 )^>flft fte3 ftft 

ft(256)SftEl <ygjft HflolAl^ BAE151 ft(N) ftftSl ft^l 31ft ^Elftft ft^ftal, ft^ft N7flft ftAl 3. ft a]Elft 
S ^lft^lft N3.71S1 ft <a]Elftft ftsft ^A) 31ft «]Elft ft, Ull^Ali «flElft( Q)Sft Hll*lAl^ «]E1 ^ftft(186 
)S #^ftft(All244 ft 31). 

ftft, 71U72 ft Tfl^, «^lft a^ft(184)ft BH^lfti ^ Ji 7JjAj«.( 18 2)SftEl N7flft =>lftftft( P 1/2 )ofl a o > 

ftft^ ftft ft ^ ^Hft ftSft(DPCH)5l £L7lft S^ft31, S^jft £3.71 ft ftft ftft ftel ftjrftft HflolAl^ 

^ ^ftft (186)S ft^ftft(AlU74 ft 711). 

^Ift, £L 13<H1 JEAlsl A1U74 ftTfl^l ft ftt§ofl Sift ftAHls. ^ ttsj c^Ai. ^^ral v}-^ y^o] ft^ftft. 

51 20ft 51 13*11 -EAlft ftU74 ftTlHl rflft ft ft^^) ftAHl(i74A)» ft^gft7l ^ ft fti^ftft 3. Sft , ftft. # 
el AUft ftsft(DPCH)2l fta ftft, ftsftft ^ 3.71 ft S^ftft ft 711(^1260 ft 31) ^ a^ft ftftft ft^r ftft ft 
el Aljft ftjiftft ftft ^ a 3 ||^ ft 711(^262 ftTlDS ^lft^ftft. 

-£ 20ft ft^ftft, All 172 ftTllft^l, ftft ft el Afl^ fts.ft(DPCH)sl ft2. ftft, ftsftft ft £3.7lft S^ftft(All26 
0 ft 31). 
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-£ 20<^1 *i]260 ^^1 ^ £ 14^1 o]^ 2:^-^(184)^1 -^H^-i: Sg w-ig 

£ 21^: £ 20^1 £^-1=1 *f|260 tfl^t ^H«r -^H(260A)» ^^ r 7l ^ tb #3.-f , ojE-^ 

#^Jf E| ^^*V b|2 A^ftofl ^2} «i2*V DPCH1- =S^Kr ^1(^270 ~ ^1274 ^^]#)5L *>1^<H 

3 4. 

£ 22fe £ 14°11 £^1=1 *]^ S^-?-(184)S] a. Mj-rgofl Hl-a^tb Q ^H(184A)£l Ir^SS^i, *IH ^(280), 
P i P 2 ••• ^ p nb *V £S J r-*(282, 284, ... ^ 286), ^1, *i]2, ... ^flN NB *^7l#(290, 292, ... ^ 29 
4) 5 NB + 1 ^71(300)3. 

^1 172 ^n^), ^1^-^(280)^ hIHaI^ ^-¥-(182)3^ ^^tt °1^*( P 1/2 )# ^l-^M P 1 *} ^ 
S-¥-, P 2 ^a^-, ... ^ P NB a> ^2.-^(282, 284, ... ^ 286)^1 ^2. v]$}°\] o^sfl ^aV*>3., ^aV 

5} ^.2. P j ^2-^(282), P 2 *r (284), ... ^ P NB *r ¥i2J?-(286)3 ZfZf WW1270 ^ 

31). <^7H, ^]^Jf(280)^r P 1/2 )# fjfl tt-^sl zjAj-trj-^l, Zf ^H^^l 

^ 3.7]*)] H]3lle>^ ^\^_o] tgS A>^# ^iQ-c}-. s ^H«.(280)fe 3. A^^-J- IJ^HK^ ^^ofl 7 H> ^ 

BIS §^1-ZL, 7>^> ^ Aj.^ ^g- SflM^l 7>^- *K-# §^«icf. 

*ll270 ^l^l, P 1 «iS-tjK282), P 2 ^^(284), ... ^ P NB a> BisJf(286)^ ?d-§- #e] ^ ^1J:*(DP 
CH)# ^H-f (280)3^ <y^ft Bis Ai^*^ n)-^ p 1 ^V, P 2 *h - *Pnb^ ^3*1 aI^- «is(QAM:Qua 
drature Amplitude Modulation) ^2:^51, Bj^sJ ^l, ^2, ... ^ aQN B =^+7l*(290, 292, ... ^ 294) 

3 zj-zi- #^«icf(^l272 ^7^, p x P 2 *K ... ^ P nb ^> 1 ^2 i f*(282, 284, ... 286)^ ^-§- ¥is 

^ ia^(AMC: Adaptive modulation and coding)^ ofl ^sfl DPCH» ^ $14. ^^IaH, AMC^r 'Variable-Rat 

e Variable-Power MQAM for Fading Channels' °1 2^-^- IEEE Trans. On Communications vol. 45, No. 

lO^HH A. Goldsmith' ^ 'S. Chua'°fl 1997.10S<Hl $3L€ fe^) /fl^l^^ xi^. 

^]272 1 fi^«iofl > ^2, ... ^ >fl N B ^^1^(290, 292, ... ^ 294)^r P 1 ^V, P 2 a>, ... ^ p NB S> «lS^-*(2 
82, 284, ... ^ 286)=H)^i P ^ 2 )* ^3i#^- ^|N B + 1 *^1(300)S 

#^«icf(^274 ^7^1). 

^, _£ 22^1 ^ 0^^.(280), P i *V. P 2 ••• ^ P nb 284, ... ^ 286), ^1, ^2, ... ^ ^flN 

NB *^>7ll;(290, 292, ... £ 294)^ £ 20^1 ^260 ^r^ a^r £ 21°fl -£^1^1 ^260A ?i^» ^ 

tiS, £ 20# t^^, ^1260 >fl N B + 1 *^7l(300)fe *lU, ^12, ... 55 B ^7l*(290, 292, ... 

^ 294HH =^4^ ^^1:^- ia ^lr/SS ell ^(scramble/spread) ^isl*^ *^±*>3., S^j€ 3 

7l» Sfe #e| ^is^Sxi BfloiAls «jEi ^^.(i86)S #^^7> OUTl* ^sfl #^fccM|262 ^1). 

<^7lAH, A 3 ft/i£^|E Al^^so)^, A 3 | t A]^<g( C gc )3f S = EHJEL AlJr<g( C sp ^A> t V ^3).( C gp C 
sc )» Sl"l«r^, -£ 14<H1 £1^1 si HV^f Z>*1 $]^3.^ <a^S)fe rflAlofl o] s 2^(184)41 ^£ JflaL, 

_£ 14°11 £a|sj hv<4 ^e) 5>i«.^jfEi <y§3^ $j,r4. 

^ ^Tgofl ^^i^, J£ 22^11 SAjsJ o]sl. 2Aj-Sjt(i84A)ir B + 1 ^7l(300)# ^i^^ 2.3. *}&?k *r Si^f. ^H, 
^1262 ^71- 4^51x1 ^ ^ -f , a, *m 2^-^(184A)7i B + 1 *^i7l(300)# 4^*1-^ Tj^-, ^l, ^ 

2, ... ^ *||N B *^7l #(290, 292, ... ^ 294)^1^ ^=i TJ^^l £i7l# 5>^r #el iliiS^ 
HflolAls «]Bl ^-g-Jf(186)5L #^€4. 

*b^, ^1174 ^r^l^l, Hll^lAlS «jEi ^-g-«.(i86fe *]^ S^-^-(184)S^-b1 <y^^ s^jfl £L7l» 5fe *^ 
^1J:*<H1 W11 0 HS ^Ji ^S^^(182)S.-¥-B] <y§lti DflolAli ^Eilr(Q)^- ^-§-^31, ^-§-^ i^f 

3. Aiel^l Ai-g- fe] ^lsS37i 7l-A]-w.(i88)S #^^(^176 ^). 

£ 23^: S 14^1 afloiAls «1E1 ^^.w.(i86)Sl ^^l ^ti -€^H(186A)^1 -l-^SS^, b +2 =g^i 

71(310)3 ^€4. 

^il 176 >&7ll» ^^^71 ^sfl, ulloiAls «ljBl Aj-g-«.(i86A)^ ^1N B +2 ^71(310)^ ^ S^^-(184)3-^-El 
^^a> IN2» l-sfl <a^!*i S^sl 3.7)1- 5>ir N B 7^ ^-g- #sl aJ^s-( i )ofl ^0]^^ ^jji ^^-¥-(182)5. 

JfEl <y^fi HflolAl^ B J l E ^E.( Q)^. d-^- ^4VA} 152]- ^C] ^A>^ 31i ^A>El ^jtVS ^^>Al O.^ ^ &| ^ A}-g- §^ 

o )S.7i #^^Ai OUT2» *5ll 7l-A].jf(i88)S #§l*icl-. 
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o=Qi 



Cf-g- ^«VA1 17 3|. ^-O] X^tf. 



*r«H] 16 
0=[ Oj 0 2 ' ' 




• r • 




^1176 ^^1^1, 7KHHl88Hr afl^Ali ajBl ^-§-«-(i86)S-?-Bl <yqi& o.S *)3l€ #q afl^ ajj:^ 

^ W INl-i: l-sll <yem a^^rS ^ls#[P j (k), P 2 (k), P 3 (k), ... ^ P B (k)]# 7V^>ji, 7KM ^sf 

?>Elli4» S^sRr <?lEflu|- <He|lol(190)« *sll *U, ^2, ... ^ ^1X ^1^(20, 22, ... iEfe 24)°. 5. 
WWU78 ^7)1). 

^1 178 ^5fl, 71-^(188)^ B7fl°l 7lA>7l#(Pl£Al)# ^ ojt}. a}7H, 7^71(^51^) 

Hll^Al^ aiEi ^-g-Jf(i86)^JfEi <aB3*V *|3j^ #5} *im ^Is^l sfl^Rr 3^*^ 

^lS*[P j (k), P 2 (k), P 3 (k), ... m P B (k)]# 71-^1^31, 7R4-5} ^j^s ojEfl q o| gfl oj ( l 90 )i>l Sfl ^A] 
?V^i4(l92, 194, ... SE^r 196)S <?Hlli4(192, 194, ... St^r 196fe (188)$] sfl^Rr 7K+7K 

nlJEAl)o(M ^1^(20, 22, ... SL^r 24)HS 

S#ft -£ 1^1 -£7,]^ 7lxl^-(io)3l- ^132 ^7)1 ^ ail aJa^s-^ ^1 10)3}- ^30 "3:711 ^ nq AUl^s. 

oil ^"tr^l Ai#*l ul-jq- ^1 ^-71 ^ 1^71 ^ AgA^a) AlJ^s. 71^1 ^-(10) AS ^ 51 



°l A oHl^ ^^tl 44 ^tt 4^ ^1e|M-# S^*Hr ^ ^7_1 *fl^s] 

W ^H8# *°Jtl ^71 ^ ^7) ^iLlr-i- ol^o^JfEi 71^1 ^SLSL ^m^lZl fnj o}^^. cl7l ^ ^ 7j -f *-Jr 
* ^71 jl-fi- ^BUr^-i- ?-ll§Al7lal ^-jLtl ^71 31^-^:*^ ? fl§Al7lxl ^0_SS, 5ll^H Aj^^^ ^ tfl ^- 

§H TiAjalf JEflclXg OJ*^ ^^A}^ ^ O^^. ^n]- Ofq^ ^ t fl O] E} ^(thrOUgh P Ut)^ ^TflSl-AlZl ^ 



(57) 7i\^l ••! 

71^1^" ^'o)^^- 31*HrRr ^1^ ^ ^Hl ^Ai, 

^.q-o^ ^Al o_lE|l4» ^7} 71^1^ ^A]*}. Al^ S «.El ^-71 ^ ^71 Al^ tfl 71^ ^ 

Hl» ^-€^31, ^-€^1 ^7) ^-71 ^ Aj-7] q 7 | Aj-71 tfl TiAJ ^ylS-^-Bl AjA^*j- WllolA)^ *j 
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Aj^^ ^A] OVEIM-I- £fe *lfe^ Aj- 7] yj^O^J^ Ajfes} AJ-7I U^^E Als*S-!fBl ^7) fe 

a] ^ ^-71 ^aj ^Biiq-t ^ *ti^ *HH1 SflW^r ^1 ^^ul, i£<8*M ^-71 

^ A o v 7l -*M A] Jr. tfl Tj-^ ^--g-Hl» S^fe *J-$= >|jiiL# TjAj^ji, ;gAj^ ^iLlr-i- Aj- 7 1 

-#7) 7&7\ AjiLfe -fi-jL* ^"71 al-fi- tfjBj^-Jif #7l ^WjI, <$7] #7) Ajjife fejL* #71 aL-fr 

^B]## a^-*>J7, ^"71 Ai^ *H Ajjife ^ feAl Ajs] ^ ^7j-# t^iflfe £-g- ^]o S ^fe fe/^Aj 

?>^i4» 2tr*Hc *lfe feA] ^1. 

*U ^1 ^^H, ^7] ^fe^fe 

A J"7l ^A] ^Efluflr^A-l ^Aj-g Aj- 7l 3}-<|]feE A] Jrfe^feEl Aj- 7 j ^! mAjfe ^Aj^Jl, Aj-7) ^1 

E} 7112 ^Wr^., A J"7l ^12 ^AS^El ^"71 Aljr tfl 7_>7H ^fey) S. Ag^fe ^ S-Aj ^Aj«.; 

^71 ^ ^TjfejLfe E] Aj-7] 7^12 IRjiliM^ feJr* H Aj- 7l j^fe ^ fej^V aJ^ 2 » 

TjAj^-fe A>7l AjiL TjAjJf ; 

^7] *fl\| ^ ^JfeSfeEl ol^^j. a o > 71 ^ 2 -^AjSl- A o > 7] Al-71 AjjiSfeEi Aj-7] fesft 5L$- «j Elfefe TlA^t 

fe ^71 3iL 

^71 ^7} Aj ±L TjAjH-^W-Bj <ys3*|. aJ- 7 ] fejr«t ^7] ^fe >tij Ei*# H] J= ^S^Jl, «1 H TiaLS ^1 A^Aj 

Al7l 3.4? ^ ^£_3J\ #^^fe jL4r TflS-^-; 

^"71 ^J± ?J^-^SJf Bi <a^tt Aj-71 ^"71 H ]E Bi^l-Jl, HIS 2|j4- # ^ 2 A] 7> *\ 

-S-71 ^im ^-^ ^Aj«.^A^| A§Aj^ AJ-7] Aljr cfl Aj-^-H| ^-^^1 Aj- 7 ) ^ ^ X\]o] Ajl^S. AljAj^, Aj ^ §f 

^ ^i^ T^H TdSj ^H«- ; ^ 

AJ-71 al^r ^1* ^iL, AJ-71 A-l^ Aja. Aj- 7 ) ^ -n)o] Aj Jig ^^-^31, Cf^3l-5l Ti^s Aj- 7 ) ^ ft a] 
2^1 Aj-7] ^AJ #^^>fe 

AJ-71 7^12 S-Ajfe AJ-7) ^A] A c T- 7l ^A1 A^ - Aj 6{| 8rfl^>31 ; ^7] ^ ?>Eflu|-fe 

A1J:» Aj-7] 7lA)^-O.S Xi^^Jl, Aj-7) 4l7j AlTVfe Aj- 7 ) 7fl 2 A^iLCf Al fe ^J^. ^ ^/ 
^AJ Cf^ ?>Elll4» 3£^Hr -^lfe feAj AJ-A). 

^^p-^- 3. 

7fl2 oJlolAi, A o T- 7) c!fe^-fe 

Aj-71 feAj ^Ellu+fe^Ai ^Al^J Aj- 7l feTEAl^ ^ ^ ^ TJ^-H-El AJ-7I ^fe # 5l Ajs*^- ^€§r^, 

^7} ^ife #e] ^ Ajs#-a- AJS ti ^Hl§l-fe 0_S. ^1-fe #/^Aj Effe ojEflEl-a ^^j- 

*A1 Aj-^1. 

4. 

7^2 %H1 k^Ai, Aj-7) Aj-7] Ajji TjAjfefe 

A>7l ^-Aj ^Ajfe^feE-1 OJ^^E AJ-71 Afl2 ^"Ajfe fe^^Jl, feAi^l ^ 3 ^-Aj O.^ #?3§l-fe feAife; ^ 

AJ-71 7^13 O.^feE-1 37^ feAj^^ ^7l*H ^71 fesft Aj- 7 1 3lfe fe ^ AJ-7I fesft AJ-7I 3lfe^fe# $ Aj 

^>fe Till ife feA^ 7llA>fe # ^Hl^, 

AJ-71 7113 ^« Aj-71 *AJ ^ AJ.7I ^AJ ^EllEj-^ ^-^ ^H^o, aJ-71 AJ-3E ^Aj ofl SfltJ-^Efe ^-g- gEfe fe/^ 

A] Cffe <?>Efll41- s*v§l-fe Ol fe feA] a>a1. 
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Xl4 %H) A cM XU al-fi- qq ^l^VJfir 

#7l ^^Jf^Jf-E^ #7] XI 3 ^^JfEi jL-fr ^71 Jl-fr ajB]*^ #q 3L$-&^ 

* #^«Rr XU s-B- 

XU ^ ^SM" 3^Br #7l #7l ^qq#q 7H^# 7>qqq^l, -fi-JL =8-71 Ji-fr «flE^3.*l 

#qq^ qq q 31#q-; q 

#7l Xl 1 uL-R- ^Jf^Jf ^ #7l =8-71 JH-8- £ AV 7l qq S^-^-oflq. #7l qjr q 7 | ^q q E| 

^##3 ^vg-o] ^7\% #7l #7l uL-fr #qq qqq #q #7l #qqq #7l qiL# #7l 

al-fr m #7l ^-StV #7l ZL^&M*! #q #^§>fe XU #qq# ^l^ul, 

#7l XU ^ <a^l^ #7l Xl3 ^HHl #Xl*Rr 3.71 » qq^Rr qq §Rr */^# « ^iq 

» S'g-BHr q# *# #*1. 

6. 

XI 2 Sl^H, #7l #71 3Ji S^^-fe 

#7l ^Ti qq qqqjL-fq <yqq: #7l Xl2 #7l #q ^JiS-^-Bl X| 4 #^«Rr #71 # 

#7l Xl4 ^ 0£^-E| al-fi- ^^ofl qqqq #7l ^-Jl^ #7l jl-fi- qq#-^ 4J>S*M Xl2 jl-fr ^ 

#q xl4 qq-& #q *q 5j qq qq 6j.gnq.ig ^ qqq qq #q mqofl sflqq^ qq q^ 
q qq #Ejiq» sqq^ qq qq #q. 

XI 6 #°ll sa°1^, ^71 xi 2 ai-fr q#q^r 

#7i qq #q qq ^^^e) «g^fc #7l xl4 qq^qq qq ji-fi- &^q^l qqqq qq ji-fi- >a]q« 
«^R? XI 2 aL-fr qqq; q 

#7i xi 2 3iq q^qsqq qqq q-q qq s-r- qq^ojiq ; N B X(N B -lxqqq, n b fe- qq qa qq 
ai-fr qqq qq eflqqq.)/!! qqq qq qq aiq qqqq qq qaq qq 3iq qq^q #qq 

^ ^12 qqq# ^«l*m ^ ^ */^# <?>Ejiq# iM^r *1^ #^1. 

xi 2 *oHi q^q, q-q q%> qq XH-^-fe 

#7i qq qq qqq^qq qqq #q qs q qq qqq^qq xl2 ^q qq^q ##^31, qqq qq# 

#qq^ qqq; q 

#71 ##q^qq qqq ^qq qs°ll q^ #71 qq qq XH ^iL# ^^^31, qqq #7i qq qq 

XH A cl-7l #s tgft^-s #qq^r qs qqq# qwiq^r qq- qq^s q^r */qq q^ qEflq» ^q 
^ ^1# ^# #^1. 

^T 1 ^" 9. 

xu %hi q^q, #7i qqq-^r 

#71 *q q^q» l-sfl qqq q-q ?Jiq qs^qq q-q qq q #q q^q qq ^q aiBifl-q, #7i q^ q 
qq #^-wl«- ^-€^>3., ^-€# #71 #q q q-q q^q qq oiq «iqftq #s tn qq ##q# ^a. 

#71 #q q #q qaq qq ^.q- qq^sqq ^qq^ q±iq aiiqq^ qq^q qqq^q ^q*Vfe 
ajiqq^ qa qqq; 
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-#7] ^l^*^ -SM #^1 ^ ^litsl 3.71* a^ji, ^al-i-g- ^33^ ojs ; 

A o V 7l ojs. j^ S a E i -8-71 S^jsl £L7l» 5fe #7] #e] 7fl ^ AlJ:*°il #71 BiHa^ ^EiS-^ ^ 

3-8-^ ^Ti^j iLS ^S]^ #§l*Rr E] ^-g-^-; ^ 

6.S *13]€ ^^Hl #7l B^^-JE XJslr* 7>#e r Jl ) 7^51 7jo^# #^T5rRr 7R>-¥-« ^W)^, 

•^71 *# SHl^-*^ # 7] 7 yxy^ ^ m # 7 j o)##o.iL £*«Hr ^ SRr S. 
^1. 

^19 *<H1 91°]*], #7l ^Ji ^J^-fe 

#71 ^a. ^-^iM^ <y^*v iHJ^l -H-J:^ ^7] ji-f}- ^b1** £.71*1- ji, £.71^ H^* #^*Rr ^ 

^71 ^S. ^"fi^S.^ ^Sj*V ^^51 #7l tfl #^ N B *\, N B ^ -ft a #7l uL-fi- ®j E-| 

^71 #71 ^JiS}, #71 ^71 al-fi- «JB1^ ^S)-^ ^ Aj € #71 -fi-JL* #7l a2.-R-&#* *# 

#§1§R? *f|i 

A o V 7l ^^MM^E] 7>7l DlEgJAf 7]l#§l-al, 31#^] #7l 7>7l ## TiflEeJ^S. ^33^ 

all 2 ^Hf ; £ 

-*7l *fl2 ^^-^Bl <y^§ #71 7>7l #^r nflEBJA #7l Bfl ^ A] ^ «Jj E^3f #7l *1 XgAj^Kr ^ 3 JU^ 

^ 7il#Jf# ^«l*Rr 3# *%<L*L ^ */<rHd 4^ #3H4« 5£#§Rr #*i . 

^T 1 ^" 11. 

^1 10 *<M1 il^^i, ^7l ^13 al-R- ^#Jfir 

^7} A2 ^JfS-fEl <g^ft #71 7>7l #^r nflEBJ iS w.B] A o > 7l ^ «-^«^) ^ ^ ^ ^A] J7^- ajE^Sf ^ 

a] ^^j#fe ^13 S-^-^-; 

#71 ^13 €-^-¥-WEl <y^# A o V 7 l -a] Jl^-^5L«-El a o V 7] ^]A]^ ^ #7l ^ 

^ ^33 §#-^; ^ 

#71 *fl3 al-fr €-^-¥-S.^-El <a^§ #71 &X\ ZL-fr ^^<*}*] #7] ^ ^^S-^-E) ^ ^ § #7l Hfl o) a] i «j 
El°l 4 1 ^A] ji-fr ^Ei## #71 #aj^1 ^A| ZL-B- «!El#S. «1^^^1 1 «flEl^a- #7l Bll^Ali 

«]El^5LAi *l|3 ^l^Jf^ ^til^ ^ ^^-S. *>fe */^Aj cf# #E|q-l- a#^>ir *1^ #^1. 

^t 1 ^- 12. 

^110 %H1 k^^i, ^71 ^1 *#Jfir 

-^71 #71 ^ Ji, #71 -fi-Jl^ ^71 2.-B- «JjEl^ ^7j;?t Q S T0 ') ^ ^7l ^7l 3.^^ 

( A ST ')■§■ ir^}3., W H )» ^7) A2 ir^S. ^ ^ 

« °]ig- ^1. 

IT 1 '2 1 /? 

W =Q' LT A' LT Q' ST0 A' s , 



Qlt'^A LT 'fe ^-a^ ^71 #71 3 fiSAi, Q LT 'fe ^-^^ #7l #7l ja-fr tfjE]^ t+E^iflal, 

A LT 'fe -^71 ^jL?t ^71 51^^ M-t#^t4.) 

^■t 1 -^- 13. 

^110 %H1 il^^i, ^71 ##Jfi^ 
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£13 3 3 (Water Filling) U 3 33 3333 ^ ^| *V<^ #7l JL-fr&^^tf §# #7l Hfl33^ 

333 ^1^1, #3 7}*}^] # 33* #3 33 3-§r* 3333 tW< ^33 33 

« #7l 333*3-3 Ti^SR^ 33" 33-2.5. 3^ */3^# 3^ 3313* S^Rr 3# 3-41 #3. 

14. 

*H9 #3 5fl°H, 33 £3-¥3r 

#3 ols-^fts-^-Ei «l b^i c^i 3§11 3s 3^r** 31#3-3., 33:^ #3 3a 3*r*# #33^ 333; 
#71 #-8- #e| *fl^ 3s*-|- #7l 3-33 ei #7l 3 s 33^°fl #3-33 #a&^ 33*-i- 

# B3 § ^ P x P 2 *h ... 3 P NB 3(333, N B r 3s. #7l E-| ^» 33tr3.) 3S3-fr: 3 

#71 P j 3, #71 P 2 3, ... ^ #71 P NB 3 Bi^Jf^SJfBl <y^$ #71 2|3*3 #7l 33&*# 

3., 3#3 ^3** #71 33*33 #^§>ir afll, 32, ... 3 ^|N B *3r3frg- 333* 3* 33-2.3 3 

* */33 3^ 3333 S^3* 3# 33 #3. 

15. 

^1 14 #ofl 5U33, #71 P j 3, #71 P 2 ... ^ #71 P NB XV 3^3* 333 #71 #-§- #El *fl ^ 3JL1* # 
71 »ia 3^*<i #-§-3"3 ^-e^ 51* 332-3 3* */33 3^ <3313« 5L#3* 33 33 

#3. 

^t 1 ^- 16. 

^1 14 #3 333, #71 <^ 3=3^* 

#71 afll, #71 32, ... 3 #71 ^1N B ^7|tS^El 3 33 #71 ^#3 33*3" S3.33/SS3^ #Jl1*3 

*#33, 333 33» #71 33*33 #71 Hflo)Al^ Hfl 3 -§"33 #33* *flN B + 1 3*3 » t\ ^ 

33* 3 # 3-3.2.3. 3* 3/33 33 33 33 #3. 

17. 

^19 #3 £133, #71 33 3 S tfjE^ 333* 

#71 33 £ ^H. S .«.El #71 ^^l-s-ofl #71 WflolAl^ ^a. ^JfS-f El <y^# #71 Hfl o] a\ + q E| 

#* *#^, *#^1 #71 ^7>aj SLS. 7^elsi ^al-S^ #53§l-ir B + 2 *#7l» ^^1^ ^ ^ 

2.S §l-ir */^# « ?>B|iq-» il^lr ^1^ f-# #*1. 

^T 1 * 18. 

al^ £ ^.q-o^ ^ai ovEiqi: ^ 71^^-31- §}i4q ^# ^E|uf# ^ ^1^^^1 <^1^ * 

(a) #71 ^# ^ #7l ^# ^q-'i ^fl^^l 3-^?l ^ill #71 *1^#°1H #71 ^ #71 

^±L^3f #s tfl ^«11" #71 q##^JfEl #SS-^El ^«sl #71 #71 ^ #71 

#71 ^iL^q #71 #S tfl 71^ ^q^q ^Aj^ tfll o] ^1 ^ Ajj^s ol-g-SM ## #El 5fl^ #S*# ^-#^2. 
S ^51^1-3., #71 ^Ti^l^ ^el# ^31-21- 3><H^S #S#* 7V#^q #71 o]^o. S ^^q^r #^1« #^1^ 
JL, 

#71 #71 ^iL^ ^-S# #71 Jl-R- «J]Bl»3l- ^-a*!; #7) jl-B-^:*# S# §>i, #71 #7) *j ^ #7l al^- 

5£#^ 51 # 332.5. 5fe */^# #^14» oj-g-^ ol^ ^# B^. 

19. 

^fl 18 S <H1 ^^^1, #7l q# ## #^^8: 

(b) #7l 7lxl^O_ S JfE^ Aj^Si #7l #S*S.Jf Ei #7l ^1 #3*1-3., #71 #7l ^ #7l #7l 3 
-2.1:31- #71 #S rfl zl^ #*Hl» i#*l-^r §l-# 3^1 3-£» #7l ^1 33 £-5.^ ^ 33*r^, 33 # #7l 

#3 ^ #71 #7l 3 a.* a)-, #3 3# 33 ^13 3J±» 3 v 3 =?m 3s3 3*33 3 V 3 33^-2.s 3^Rr 33 
» 3 333^, 

#3 3# 33 33 3^ 33 *3 333 ^33 33 3J±# a#3^ 3* 3^r */^3 33- 333 
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m *i-§-*Rr ^ *ai 

20. 

^]18 ^119 <?H1 5a°H, A oM (a) ^jfe- 

(al) #Aj ^>BllM-» l-sll ^€ 31ft -?13lS.-¥-Bl -S-71 =3-71 ^iLft, #7l ^-jLft #71 al-fr ajE^Sf 

aij: tfl ?HJ ^-g-wl» ^HI*Br i&Tfl; 

(a2) ^Hlft -*M =SM 7^ Si -fi-JL* ^71 al-B- *|ElM AJ-7I aJJt tfl ^ ^^]^^\ Hfl *] 

(a3) -S-71 OlEL^S^ Ol-g-^ ^_g. #Bl ^ Aljr^-O] a7]4 £ ^§> fe 

(a4) -3-71 S^ft 3.711- 5fe #7] #B| *fl^ Aljr^ofl uflo]^ ^E^^ 3-g-*fclL, ^-g-ft ^ft* 

>Mft ^AjisRr ^ 

(a5) -S-71 ^e|€ TjaHl <tf7l 4^1 M AlS« 7K3;*H Aj- 7 1 ^a] o^im fsj #7] o|^o. S 74 

#7fl# ^l^Rr 3^ ^ JLS *Rr 6 l-§-^ ^ H o^. 

^n 1 -^- 21. 

*I120 *<M1 sa°H, Aj- 7 j (a2 ) c^l^r 

(a21) A> 7 ] (al) ^^-ofl, *Hlft ^-aft #71 ja-fr ^Ei« ^j; 

(a22) ^-^^ #71 Aljr rfl ^ Aj-^-ylft ^7] ^7] al-B- ^Ej^l ^(N B )3-^-&\ ^ ^ tb 3H1;°1H Aj-71 4f 

Stt ^71 aHf&## ^S^*>fe W 

(a23) ^71 ^-71 ^iLft, A J"7l -B-a*V ^71 JH-fr ^Bjs.^ J±7i*b Tift £ AJ-7I ^-S*V #71 =^A> 

*M *r*I ^ 1S?]if <&7fl; 

(a24) Aj-71 ^ ^ BflS^iSJf-E^ 7>7l Aj-^ DflSSlil: ^Rr #7)1; ^ 

(a25) 7\7] W ^m^^S-^-El -8-71 B^H^ «i]Ei#4 A o V 7 ] ojE-^--^. ^Aj^, Aj- 7 ] ( a3 ) ^ ^ §]. 

^yl^ 74^- ^io S ^ ^/-ai rf^ o>E|q-l- ol-g-^ <^1^ « 0 >^. 

22. 

*H21 -*7l (a25) ^^ir 

AJ-71 (a24) ^^l^ofl, A oM X>7l ^EgJ^JfBj 3.^. ^^ofl °1 71*1-0=1 &X\ Jlft i^ft^- 

Aj-71 ^A] J7°-^3L^El Aj-71 Bll^lAli ajE^ ^(N)^l- Aj-71 ^Tfl; ^ 

^71 ^Al 31 -a- ^EHr^oflx-l, a o t- 7) afl ol a) 7^ »S]El ^(N)^^ a o > 71 7nA| ji^. Hfj E ^=--a- ^^^-j 1> aieh^ n 
7H^1 A cM ^Al eJjEH-^. a o v 7 | tf\o]A]+ BflEl*^ 71^^1-^r ^^1» ^Ftil§l-ir ^ ^ */^r^1 

^ oVEim-i ol-g-^ ol^ s.a] a 0 V^. 

23. 

^120 S J-^1 5a°H, (a3) ^r^ir 

(a31) Aj-71 (a2) ^7^1^^), Aj- 7 ] 0]^-^^. ol-g-^o^ a o v 7 ] ^4. a] jrs-oj ^ s 7V^, ^ 5L7l» 

^Z}51, AJ-71 (a4) ^^lJL 7J*S^ ^Hl^ ^ ^ o_g. ^/^A] ci^ tt^i+S- ^l-g-^-fe °1^ * 

Al 

^^8- 24. 

7fl23 %H1 $1^a^, a o v 71 (a3) 
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(a32) ^7} (a31) #3HH ^^1:* ia?t/i£^H ^JlI*^ S^sJ a 7li 

?fe #5] *im ^, (a4) ^7)1*2. #*3*Rr c| ^l^Rr ^2-3. *}~ */<^ 

Ai cf^ ^m^m °i-g-*Kr *# u-n. 

^J-? - ^* 25. 

^23 %H1 il^^i, -#7l (a31) #7)1^ 

A oM (a2) ^l^Ml, -8-71 ^1^^*^- °l-g-*M A J"7l wis ^ al^ofl o^fl ^§H= t K^l; 

*i-g- #e| ^ Als#-|- ^-71 ¥1S AK^ofl ¥i^Rr #711; ^ 

4>7l HiS^ ^4*^ "#7l -#71 (a4) ^7^1^ ^*Rr ^7^1« ^Hl^Kr ^ «PS *Kr * 

/^l ^l^-* *l-§-^Rr *1* 1-^1 t^. 
^ t 1 * 26. 

^120 *<M1 ^71 (a4) <&7flir 

^71 (a3) #7HH ^-71 S^Si 371 » 5fe -*M A|-g- #51 *fl\i AlJAE-ofl B^Ha- ^*>J1, ^a]- 

€ ^3l-# -#71 ^tVa] *je|S ^aJ^jl, -#71 ( a 5) ^AS. #7)1» ^Hl^Rr 3J-§- ^iLS. 

^ */^# ^ ^E|q-» *i-§-*Hr *i^ *# «<ht 

^^p-^- 27. 

^120 *<H1 5a°H. -SM (b) ^T^lfe 

(bl) -#71 ^# 0> ^1 ^ ^A]^ Aj- 7l AlJrS^W-E-l Aj- 7 j ^ SAj ^- ^ ^J-^ Aj- 7 j ^ S-Aj ^ 

O]^}^ *\}2 ^-Aj-g. A§Aje>3L, AjAjEj Aj- 7 | ^ 2 «P3 # ^-g-^C^ Aj- 7 ] Ajjr cfl A^J ^f B |f A$ Aj ^ £-7]} ; 

(b2) ^7] *\}2 ^l-g-^ ^71 ^-Sft #71 jL-fr <a)Bl#3f. Aj- 7 j 6.3-^ Aj- 7 j ZL-^-^## ^^Hr ^Tfl ; 

(b3) #7l A}2 ^4 A o > 7l ^- 7l JgliS.H-Bl Aj. 7l ^J-Jr^ ^ 7 1 W]Bl^ #7|1 ; 

(b4) Aj-71 -fi-JLft ^71 .XL-ft- ^El*# HjE HIS ^«r^l -a^ ^M.^ 7A*am± ^7^1; 

(b5) A J-7l ^#71 #iLlr HlH Hie^l-31, His ^^-s] ^3l-# x-1^ Aj^^A-1 ^Aj^ 
(b6) ^-71 §1-^ ^ol a o > 71 A]^ tfl tJ-a^ Aj-^yja ol-g-sj.^ ^Aj^l-ir ^3] ; 

(b7) -#7l ZL^f ^ -#7] Al^ Ajji^J!}., Aj-7] ^ AJBJ ^]C>1 Aj^S. Aj-7] ^ § A] ^^^j-Jl, Aj- 7 1 ?fl 

S #S» ^Al f-sfl Aj- 7 ] 7l^O^ Ai^^- ct^f ^yl^fjl, 

-#71 m ^"71 *A] ^ AT- 7l ^Al o>e|u|^ el-^ aH^51 ^Al AJ-^ S-^ofl Sfl^§>^ AH^- ^ SLS. 

# ^ <#nm °]-§-m= °]J§- 1-^1 «o>^. 

28. 

All 27 %H1 ^"71 (b6) ^7^1^ 

-#71 (b5) #7)1^1, Aj-71 A] Jl Cfl ^Hl^W.^ ^2 ^Aj Oj^l^ AH^ ^7)]; ^ 

#71 7J-A>^ ^5^S] ^ Aj- 7 ] AJ33 ^Ol AjliS ^Aj^-Jl, Aj-y] (57 ) ^^]^ ^ ^ ^ ^til^ 

^ ^lo S ^ c]-^ <£Efli4-» ol-g-§^ 6 1^ f-# H o^. 

^^p-^- 29. 

^]27 ^J-^l Aj- 7l (b) 

^7} <a:3|i-HM ^#^1 #71 ^7>^ ^elsl Af^jfE^ a o v 71 Aj-g. §ei ^ ai^s^. a.^^ c| 
^«1^ ^# sffe #/^# cf^ oj-^ufl. a*V^ir ol^ f-A] av^ 
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30. 

3127 £31 $1°)*], 44 (b2) £31£ 

(b21) -8-71 (bl) £31^31, -8-71 312 ^4* ¥4£ it£# 3|3 ^-4-5-5-4 444£ £31; ^ 

(b22) 31 3 ^4^3-^ al-fr £4 ,331 ^4*M 4"4 £s£ =3-71 JH-fr «j *3 #7] -ff^ft 4"7l jL-frSfr& 

* 44*1^, 4"4 (b3) £315 £W£ £31» T^l^Ka, 

44 3l3 14 £ 44 14 ^ 44 ££ £31£*t W 31 ^4 44 4 V £ 1431 5fl£i&Rr 4£ 14 OLS. 1/1 

-a £^ £3i£« 4 41 i£ ££ 

3130 £31 444, 4 v 7l (b22) £31£ 

44 (b21) £31^31, AV 7 j ^3 m.A$ O^-Ej 44 ^o. ^4«H 4444 ^y] ^ ^7] ull^;*£ 4 

4££ £31; 

^|1 ^4 ^^lilt-g- 2:44£r 44 ;a.fr#:i.Sl 7 fl^# ^^f^al, 4£4£ i!4-« IJl 44 al-fr ^4^r5-4 

33*Hr £711; £ 

44£ 44 =8-71 aL-fi- ajEift £ Aj- 7l ^ 7 } ^a^E--^, 44 ^A] o]-^^ 7^(3)^3.^ Aj- 7 ] ^ ^ nq^ 
*4" ££4 3l4£ 4"4 ^71 al£^£ <a«|*M 44 £jL£ aL-fj- ^4* ^ 44 £jL£ 44 Jl£^5 

4 ^SJ-jl, ^71 (b3) £315. ^tsKr £31 «- ^Bl^al, 

-#71 ^1 ^4 4 31££ 41-71 ^13 1431 *3l44r £-g-4 a.7l# 44*Rr 4£ 14^5 4-£ £/££ ££ £3l£ 
« 4£44r 41 14 ££ 

32. 

3|27 £31 &44, 4-71 (b3) £31 £ 

(b3D 4-71 (b2) £3l£3l, 4-71 312 144 £4 471 4±L5£4 ^4 f^t 444lr £31; 

(b32) 4-71 314 14 °-5£4 al£ £4 43) 4444 Aj- 7 j o.^*]. cj- 7l 370. ^jBjS-^ 44*1-32, £4 (b4) £31^ 

£4££ £31 * £44-^., 

4-71 314 141 4-71 ££ 55 4-7) ££ £444 ££ 3m4 £7l ££ 1431 *ll£4-£ 4* 14 4£ £/£ 
4 4£ £31 £# ol-g-^Rr ^1* 1-4 

33. 

3132 £31 Si^^i, 4-71 (b32) £3m 

4-71 (b3D £31^31, 4-71 314 ^-4il5-¥-El 4-71 ai -fr ^4^31 siTl^H £4 ai-8- aiBi## 44*>fe £31; ^ 
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